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ILLUSTRATIONS 
(Top) Typical 3- 
cylinder engine 
—type S$30-8B. 


(In circle) 5-cylinder 
engine driving Allen 
drainage pump. 


(Below circle) 3- 
cylinder engine 
coupled to an 
Allen D.C. genera- 
tor for industrial 
power station. 


(Bottom) 7-cylinder 
engine and alter- 
nator for municipal 
power supply. 


IL ENGINES 


Before the success of the airless injection 
engine had been established, the majority 
of oil engines worked either on the air 
blast injection principle or with crank- 
case compression and fuel injection into 
hot bulbs. Both these types had their 
disadvantages, and this Company was a 
pioneer in developing a medium speed 
solid injection engine. 


The type $30-B engines illustrated are of 
the same bore and stroke as machines 
supplied in 1929, but have been entirely 
revised in design in order to give even 
better service than their predecessors. 


As manufacturers of pumps and elec- 
trical equipment the intimate problems 
associated with completely satisfactory 
operaticn of a combined unit have been 
closely studied, and the engines now in 
production give the user advantages in 
design,economy and ease of maintenance 
which could not otherwise have been 
achieved. 


The number of repeat orders which we 
receive is a testimony of the good ser- 
vice being given by our earlier designs. 
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PLANT INSTALLATIONS 





PUMP, 
MP 


ru 


BEDFORD 
SOWEST, LON OG 


N 


‘BEDFORD. ENGLAND. 


LONDON OFFICE : 


5 vieriee STREET, WESTMINSTER, S.W.!. 


TELEPHONES 
BEDFORD 2201 
A @ Bee = 2712 











@ 





Sl 


SOIL EROSION BY WIND 
ACTION. 


MopEkry research has shown that the decline and 
fall of great empires of the past, such as Persia, | 
Babylon and Assyria, was largely due to the de- | 
nudation of the surface of the land by rain, floods | 
and wind. The remains of great cities in North 
Africa, now half-buried in desert sand, are witnesses | 
not of a change in the climate, but of the effect of 
man’s interference with the balance of natural 
forces. Improper or reckless cultivation, and the 
wholesale cutting down of natural forests, have | 
exposed the surface of the land to the uncontrolled | 
action of the elements, with the result that the top | 
few inches, seldom more than 12, of fertile soil have | 
been washed or blown away. The barren nature of 
the southern slopes of the Pyrenees, as compared 
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this rate of progress it will take 250 years to cope | below. A wasteful system of farming was, however, 
with the existing situation. | adopted ; cereals following cereals, the straw being 
These conditions in Rhodesia are due to erosion | burnt and no stock being kept. In a few years, 
by water following reckless or improper cultivation | when droughts came, the original subsoil reserve 
or cropping, and, as is well known, similar activities | of water had been used up and the light soil, no 
with similar results have led to a major economic | longer bound together by vegetation or humus, 
problem in the United States. We dealt in con- | began to drift in the fierce winds which sweep over 
siderable detail with this matter in the early part| the prairies. The plough having destroyed the 
of last year,* explaining and illustrating the various | binding power of the soil, the wind was able to 
remedial measures which are being adopted for| remove the whole of the fertile top layer, leaving 
dealing with erosion by water. This is the most | nothing but the denser subsoil which is too barren 
widespread form of soil erosion in that country, | to carry a crop. In 1934, it was estimated that on 
and also in other parts of the world, but in modern, | a single day 300 million tons of rich top soil was 
as well as in ancient times, serious destruction | swept away as far as the Atlantic. 
has been caused by the erosive action of wind.| The parts of the United States which have 
Soil carried by the wind from over-grazed sandy | suffered from wind erosion lie mainly in the Middle 
steppes in Central Asia dims the sun in the uplands} West, to the east of the Mississippi, the so-called 
of Abyssinia, and, in 1902, dust clouds originating | Dust Bowl of Wyoming, and the Panhandle district 
in Algeria were seen over Italy, Great Britain, | of Texas, being particularly notorious. There are 


Denmark and Russia. In the United States, in| 
which, in particular, enormous damage has been 
done, it was a spectacular dust storm arising in the | 
Middle West, which, in May, 1934, obscured the | 


| 
| 


with the comparative fertility of the French side, 
has been attributed to the destruction of the 
mountain forests by the Moors, and Sir Daniel 
Hall, in a Royal Institution discourse, has stated 
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that the spoliation of the Levant forests was a major | sun over a wide area and invaded the capital at| 
factor in the decay of the Empires of Greece and | Washington, that helped to call the attention of the | 


Rome. country generally to the serious situation which | 
There is, unfortunately, no evidence that such | was arising. As a sequel to our previous series of | 
squandering of natural resources has ceased in| articles dealing with water erosion, we propose here 
these, if not more enlightened, certainly more | to give some account of the destruction which has 
scientific days. On the contrary, the improved | been caused by wind, and of the methods adopted 
mechanical aids which agriculture now has at its | for dealing with it. 
command have resulted in a rate of destruction of} The Great War of 1914-18 appears to have been 
fertile lands which was not approached in the past.|a proximate cause of the catastrophic extension of 
Soil erosion by wind or water has become a serious wind erosion in the United States. Reckless 
economic problem in many parts of the world. In| farming methods were doing much to lay the foun- 
the United States it is particularly acute, but matters | dations of future trouble before that time, but the 
are nearly as bad in some parts of Africa and similar | soaring prices of cereal crops from 1917 onwards 
troubles are being experienced in Canada, Australia |led to the breaking up of thin soils which had | 
and other countries. Matters have become so| previously been reserved for ranching. Sir Daniel | 
serious in Southern Rhodesia that a Commission | Hall, in the Royal Institution discourse to which 
was set up by the Governor in 1938 to investigate | reference has already been made, stated that 
the subject. It is stated in the Report of the Com- | serious wind erosion has occurred only in com- 
mission that, by 1937, one and a half million acres | paratively arid districts, where the rainfall is below 
in the Native Reserves were badly eroded. Sixteen|the 20-in. level. The fundamental subsoil is a 
per cent. of the total arable land had been destroyed | recent glacial drift of rather sandy type. Before 
in this way, and in eight years erosion damage had | the settlement of the country by European stock, 
increased by 60 per cent. Conditions were even | these regions were covered with grass and were the 
worse on lands owned by absentee Europeans but | natural home of the buffalo. Some of the land was 
occupied by natives, and in many of the large areas | good grazing with a fair depth of black soil rich in 
of land assigned for the purpose of religious missions, | humus, but in the drier parts the sod was thin and | 
and occupied by natives, the situation was no better. | there were only a few inches of soil. The black-soil 
The nature of the economic problem which has to | regions were first broken up and the poorer land | 
be faced cannot be better illustrated than by | kept for ranching, but in 1917 the plough started 
reference to a scheme of soil conservation adopted | to encroach on these thin soils. All went well for 
for the Native Reserves in 1936. By the end of|a time, as exploitation began during a cycle of 
1938, a total of 1,141,729 yards of contour ridges | good rainfall seasons and there was some stock of 
had been constructed, 34,004 yards of storm drains|humus in the soil and of accumulated rainfall 
had been dug, and 16,087 acres of arable land had | 
been protected. It is stated in the Report that at! * ENxGixKeRtna, vol. 147, pages 31, 85 and 239 (1939). 











| Fig. 2 
| Maine. Although this state lies in a district of good 
| rainfall, improper cultivation has resulted in the 


| 
consequent destruction of the trees. This particular 
| area is looked upon as an attraction for tourists, and 
| no attempt has been made to deal with the situation, 
| which so far has developed only on a small scale. 


also vast eroded areas in Oklahoma and Colorado, 
and neighbouring states, such as New Mexico, 
Nebraska, Kansas, South Dakota, and Arkansas. 
On a lesser scale, wind erosion has occurred in the 


| States of Washington and Oregon on the Pacific 


seaboard, and even in the east in Vermont and 
Maine. Examples of agricultural and forest land 
in these two latter States being buried in blown 
sand are illustrated in Figs. 1 and 2, herewith and on 
page 342. Fig. 1, which relates to Chittenden County, 
Vermont, shows arable fields on Bashaw Sand 
covered with wind-transported material, while the 
more striking blow-sand accumulation shown in 
illustrates a part of the so-called desert of 


movement of the surface soil under wind action. The 


| advancing sand has now buried some 300 acres of 
|farm and woodland, the figure illustrating the 


building-up of the sand in the woodlands with the 


Although Oregon, on the Pacific coast, is far 
from the main areas of devastation, the examples 


| of sand drifts shown in Figs. 3 and 4, on page 342, 
| and Plate XXIV, clearly show the destruction which 
| has been wrought by blowing sand in that area. 
| The figures refer to Clatsop County, in the extreme 
| north-west of the State. 


In both cases, the sand has 
been wind-carried from an unprotected beach area, 


| destroying summer residences, as shown in Fig. 3, 


and building up into dunes, as shown in Fig. 4, where 
it has met an obstruction of alder and willow brush. 
Although, in these cases, the origin of the blown sand 
is a sea beach, a comparison of Fig. 3 with Fig. 5, 
Plate X XIV, will show that the effects are in no way 
different from those due to improper cultivation. 
This latter figure illustrates an abandoned farm in 
Morrow County, Oregon, which is situated 200 miles 
from the sea. Destruction caused by the blowing of 
beach sand, of the type shown in Figs. 3 and 4, is 
not unknown on a small scale in this country. 
The approved method of checking it is the planting 
of marram grass (Psamma arenaria) to bind the loose 
surface of the sand dunes and by the planting of tree 
belts. The order of destruction illustrated in Fig. 5 
is, fortunately, unknown in Great Britain. The farm 
lies in an area of high winds and has been devastated 
by the blowing of the surface soil from badly over- 
grazed land in the valley in which the farm ranch 
was situated. The surface soil has been entirely 
removed, leaving the barren hard-pan exposed. 

The magnitude of the dust storms which may 
arise in the parts of the country subjected to 
more serious wind erosion is well indicated in 
Figs. 6 and 7, on Plate XXIV. The first of these 
shows a dust storm which arose in Union County, 
in the north-east corner of New Mexico, on May 21, 
1937. The early part of the day had been relatively 
calm, with a light south-west wind which tended 
to carry away some of the loose sand on the over- 
farmed areas. In the course of some 15 minutes, 
however, a hurricane arose and lasted for about 
3 hours, carrying away the surface soil in the 
manner well illustrated in the photograph. Inside 
the area of the dust cloud visibility was zero and 
the tightly-closed rooms in houses in the area were 
filled with fine choking dust. Fig. 7, Plate XXIV, 
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shows a similar storm, which arose at Perryton, in 
the Panhandle district of Texas, on April 14, 1935. 
This area is some 150 miles from Union County, 
New Mexico. 

An example of the devastation wrought in Texas 
is illustrated in Fig. 8,on Plate X XIV, which shows 
an abandoned farm in Dallam County, in the 
north-west corner of the State. The accumulation 
of blown soil is some 5 ft. thick where it has built-up 
owing to the soil collecting weeds in the fence 
rows. Examples of the devastation caused in the 
neighbouring State of New Mexico are illustrated 
in Figs. 9 and 10, on Plate XXIV. The first of these, 
which shows an area near Chemise, gives an excellent 
example of the removal of the fertile surface soil 
by wind, patches of harder formation remaining as 
fantastically-shaped pillars and cliffs. The sparse | 
vegetation in the foreground is useless salt bush. 
Fig. 10 illustrates a desert in the making. The 
district concerned is situated about 4 miles to the | 
north of the junction of the Rio Grande and the | 
Rio Salado. This photograph was taken on 
October 23, 1934. Prior to the year 1890, there 
was no appreciable sand encroachment on this | 
area. Overgrazing of the watershed led to excessive | 
run-off with consequent denudation by water, and | 
the conditions now reached have resulted in the} 
exposed surface soil being carried away by the| 
wind. If present conditions continue, the whole | 
area will become a desert. An example of destruc- | 
tion by wind action in Wyoming is illustrated in| 
Fig. 11, which relates to Goshen County, in that 
State, and shows a homestead which has been 
buried in blown sand to a depth of at least 12 ft. 
The farm buildings, although of a flimsy nature, 
have formed an elementary wind-break, and the | 
sand has built up around them, forming a low 


hillock. 


(To be continued.) 








LITERATURE. 


By Proressors R. 8. UNDERWOOD 
London : McGraw-Hill Publishing 
{Price 208.) 


Living Mathematics. 
and F. W. SPARKS. 
Company, Limited. 

THERE is nothing novel in an attempt to make 

mathematics easy ; a comparison of, say, a text- 

book written in the time of Queen Anne with one 
of Queen Victoria’s day will show how the mathe- 
matical progress that was made in the interval 
allowed the later author to simplify processes which 
his predecessor found it difficult to explain. This 
simplification by successive teachers and writers 
has been a continuous development ; indeed, from 
the days of the Athenian and even 
earlier, the constant effort has been to aid the 
student by clarifying methods, In recent years, 
however, there have been also many attempts to 
gild the philosophic pill with the sunshine of humour. 

Sir Oliver Lodge and Professor Perry used this 

method half a century ago, and they have been 

followed by many others; for example, Silvanus 

Thompson, in his Calculus made Easy, with its 

reiterated * ancient Simian proverb * that “* What 

one fool can do, another can.” This use of humour 
in teaching appeals generally to English students, 
though it does not follow that all types of students 

appreciate it. To some racial groups, it would be a 

deterrent rather than a help; that is their mis- 

fortune. 

The present work has been written as a first-year 
course for ‘* freshmen,” more particularly those who 
are taking mathematics as a :econdary subject, and 
it is full of humour without offence. The authors 
have attained the more success, in our opinion, 
because they have refrained from suggesting that 
workers in other fields of thought, and the early 
mathematicians themselves, were mostly charlatans. 
It is an unjustifiable assumption, but some recent 
writers have adopted this cynical attitude ad 
nauseam. Presumably, some revision work is 
implied, for, after a brief chapter on early calcu- 
lating apparatus, the book begins with the primary 
rules of algebra, and, working through the elemen- 
tary theory of equations of the first, second and 
higher degrees, proceeds to deal with exponentials | 
and series, and so to lead on to the calculus, taking ' 


* schools,” 
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in the outlines of trigonometry and co-ordinate 
geometry on its way, and including a chapter on 
probability. This is fairly comprehensive for a 
first-year course. The authors have set themselves 
the task of making the explanations as simple as 
possible, and they stimulate interest by the use of 
striking section headings such as ““ The Quadratic 
and How to Tame It” and “‘ We Lose Our Smug 
Certainty "—the latter in connection with proba- 
bilities. These same headings, however, set out in 


order in the table of contents, indicate a well- 


Summer RestpeENnces DESTROYED By BLOWN SAND ; 


sarily an intensive study of metallurgy. 


| 
| 


OREGON. 


after all, it is not imperative for the surveyor to 
be expert in the grinding of lenses, and if we cut 
ourselves when shaving, the remedy is not neces- 
So also, 
with mathematical devices, success comes rather 


| by practice in their use than by deeper investigation 


into their construction. The present volume has 


| been a pleasure to read ; though we would hesitate 


considered and logical scheme for the whole work. | 


The authors recognise that mere reading. whether 
light or heavy, is not enough; they insist on the 
need for exercise, and supply plenty of examples to 
be worked out, each set accompanied by some 
‘“* mettle testers,’’ which are problems, the solutions 
to which are not obvious from the preceding matter. 
It may be observed that, in dealing with trigono- 
metry, they have followed precedent in taking this 
subject before co-ordinate geometry ; but we would 


suggest that an inversion of this order might be | 


preferable, for it would avoid that unduly close | 


association of trigonometrical functions with right- 
angled triangles which tends to cause confusion 
when more advanced problems are reached. 


The book will appeal especially to those who need | 


facility in the use of mathematical tools. If they 
understand something of the construction of those 
tools, they may mishandle them the less; but, 


to recommend for general adoption a style which, 
in less skilled hands, might easily become as great 
an affliction as the painfully facetious commen- 
taries which have spoiled so many excellent in- 
structional films. 


Industrial Plastics. By H. R. Smwonps. London: Sir 
Isaac Pitman and Sons, Limited. [Price 22s. 6d.] 

Ir is gratifying to note the growing significance of 

the plastics industry. Its importance as a factor 


|in export trade has now been recognised, though 


not too soon, and the applications of its products 
are already so numerous as to defy summary. 
Mr. Simonds’ book has thus appeared at an appro- 
priate moment, and may be commended for its 
scope and its broad outlook. He is the possessor 
of a nimble pen ; but, as he says, “* our civilisation 
is pegged to change,” and a more sedate style 
might not accord so well with the changing circum- 
stances of the present day. His standpoint is that 
of the engineer, and the work as a whole has a 
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(7379.a) 
strong bias towards the consideration of plastics as 
engineering materials. 

By way of introduction, the author summarises 


. . . . . | 
the history of the industry, discussing the various 


possible classifications of its products, and showing 
how, in the six years from 1929 to 1935, the world 
output has doubled, attaining some 620,000,000 Ib. 


The basic materials—binders, fillers, dyes, pig: | 


ments, plasticisers, solvents, hardeners, lubricants, 
accelerators and catalysts—are then considered, 
and a long chapter is devoted to the ten chief 
plastics manufactured in the United States. It is 
unfortunate that it has been felt necessary to use 
the word “ plastics” as an adjective (for example, 
a ‘“‘ plastics part’ is a part made of plastics), but 
the meaning is clear. The chapter on moulding 
practice is refreshingly technical, the discussion 
covering the metals used, the manufacture and 
design of the moulds, and the various methods of 
moulding. Under the heading “ Fabrication of 
Plastics,” the author deals with laminated plastics, 
designs and inlays, resin-bonded plywoods, gears 
made of plastic materials, cast plastics, extrusion, 
machining, centreless grinding, and the practical 
details of fastening, marking, plating, etc. 

In the early part of the book, the characteristic 
physical properties of plastics are described; in 
Chapter VI, the reverse procedure is adopted, an 
attempt being made to indicate the most suitable 
materials to use where definite physical properties 
are called for. The relations between plastics and 
metals are examined closely and the declaration is 
made that, either the metal fabricators must learn 
to adapt plastics to their own use or the metals 
will be taken over by the plastics industry—a rather 
bold statement, which is hardly likely to meet with 
universal acceptance. 

The very comprehensive description of indus- 
trial applications, however, which follows a short 
account of the manufacturing equipment, clearly | 
shows the multiple and ever-growing uses of plastics. 
The final chapters discuss related materials, artistic 
design, problems of the future, foreign practice, 
and the chemistry of plastics. Included in the 
miscellaneous information given is a list of over 
200 American trade names of plastics. This inter- 
esting book is likely to be fully appreciated by 
the industry. It may be suggested that some 
further expressions of the author’s opinions on such 
specialised applications as the laminated bearing 
would be useful; but, in general, the treatment 
is so well balanced that such detail omissions can 


14 16 


! 
| Fig.2. 





20000,— ——-— 





A Isteg Steel ~, -7 
eo 


Agcarling ing to ( 
Test Resitlts., 
| \ 
10,000} 


| 
| 








Bending-Moment... Ft.Lb. 




















Os 10 


o-4 og 
” “ENGINEERING” 


o-2 


By J. H. KUHLMANN. 
[Price 30s. net.] 


Design of Electrical Apparatus. 

London: Chapman and Hall, Ltd. 
THE object of this book is to introduce the student 
to the difficult subject of the design of electrical 
apparatus. Direct-current machines and _alter- 
nating plant of both the synchronous and induction 
types are dealt with and a final section covers 
transformers. In each case the method of treat- 
ment adopted is to explain the construction of the 
apparatus to be designed, then to set out the formulas 
and procedure, next to give the design hints estab- 
lished by practice and, finally, to illustrate all that 
has gone before with complete sample calculations. 
The section on synchronous machines contains a 
brief discussion on the method of calculating the 


| displacement angle, synchronising power and other 


characteristics by the two-reaction method. For 
this purpose a method of calculating the synchronous 
reactances in the direct and quadrature axis has 
been included. In dealing with induction motors, 
analytical methods have been adopted and a satis- 
factory amount of space has been devoted to the 
design of fractional horse-power motors. 

The material is well and clearly set out and full 
use is made of illustration, both in half-tone and 
line. Only American practice is covered and all the 
references are to the literature of that country. 
The book will, however, form a useful supplement 
to the students’ literature and a study of it should 





hardly be classed as defects. The index, however, 
is one notably deficient feature, which entirely fails 
to do justice to the subject-matter; which is 
regrettable, because the book is by far the most 
extensive survey of the subject as a whole that we 
have yet seen, and deserves that its store of infor- 
mation should be readily accessible. 


do a great deal to expand his outlook on an impor- 
tant branch of electrical engineering. 








COKE MANUFACTURE IN BRAZIL.—It is reported that 


coke of good quality is being obtained in Brazil from coal 
mined in the Santa Catharina Province. 









TUBULAR AND 
HALF-TUBULAR SPUN- 
CONCRETE BEAMS. 


By Dr. P. W. 


In an article, entitled “‘ Hollow-Girder Floors,’ 
which appeared in these columns about four years 
ago,* Dr. F. von Emperger described some work 
which had been carried out in Czechoslovakia in 
the use of hollow concrete girders for the construc- 
tion of the floors of factory buildings. Since that 
time, considerable experience has been gained with 
this type of construction and various improvements 
have been introduced. The advantages of such 
spun-concrete products as pipes and poles are well 
known and the use of similar units in building 
construction represents an important step in pro- 


ABELES. 


| gress. From the year 1936 to 1938, extensive tests 


on tubular and half-tubular spun beams were 
carried out at the universities of Ljubljana, in 
Yugoslavia, and Brno, in Czechoslovakia. The 
tests showed that such beams, especially those of 
tubular form, had a remarkably high load carrying 
capacity. This may be explained partly by the 
fact that this form of construction has the combined 
properties of a beam and a tube and partly by the 
fact that the steel reinforcement used acts as a 
rigid framework. 

The steel framework which is embedded in the 
concrete consists of a main longitudinal reinforce- 
ment in the tensile zone, a secondary longitudinal 
reinforcement in the corners of the cross section 
and a transverse helical reinforcement, all of which 
are interconnected. The high tensile strength of 
the concrete, which is obtained by the method 
of manufacture adopted, is also a factor of impor- 
tance in the results obtained. Professor Kral, 
of the University of Ljubljana, who carried out 
the tests, has stated that in tubular beams the 
concrete in the tensile zone, even at the breaking 
point, still contributes some of the resistance, despite 
the discontinuity caused by cracks. This may be an 
explanation of the very high stresses which the 
steel reinforcement appears to carry up to the failure 
of the beam. With a half-octagonal tubular beam, 
the diameter of the half central hole being 8-7 in., 
and the weight of the steel reinforcement 0-086 per 
cent. of that of the concrete, it has been found that 
if the steel has a yield point of 47,025 lb. per square 
inch, the stress in the steel at the failure of the 
beam, by computation, is 112,055 lb. per square 
inch. This high figure can be accounted for only 
on the assumption that the concrete in the tensile 
zone is effective up to the point of failure. 

The tests have also shown that, with the method 
of manufacture adopted, there is great uniformity in 
finish and load-carrying capacity independently of 








* ENGINEERING, vol. 141, page 471 (1936). 
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the composition of the concrete, the difference 
between the breaking loads of a group of beams with 
the same reinforcement, but with variations in the 
conerete mix, being small. A graph plotted from 
the results of breaking-load on various 
tubular beams of the same shape and diameter, 
but with different reinforcements, found 
to be a straight line. As @ result of this, in investi- 
gating any form or size of beam, it 
to confine the tests to samples having the maximum 
and minimum reinforcement, and to determine 
intermediate values from the straight-line graph 
obtained. In an article entitled “ Spun Tubular 
Beams,’’** the author has dealt with the inter- 
pretation of these tests on a theoretical basis, 
comparing the results with earlier tests on rectangu- 
lar beams, T-beams and slabs, and demonstrating 
the saving in reinforcing material which may be 
effected by the use of spun tubular beams. 


tests 


was 


* Concrete and Constructional Engineering, May, 1940. 
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In Fig. 1, 
moments for octagonal tubular beams are given. 


on page 


|The form of the beams, which are 11 in. over the 


is allowable | 


flats, is indicated in the sketch accompanying the 
curves. The full lines indicate the breaking moments 
for beams reinforced, respectively, with Isteg 


343, the curves of bending | 
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TUuBE-SPINNING MACHINE, 


compared with 0 -67 sq. in. in a standard rectangular 
beam. 
In connection with the deformation and cracking 


|of tubular beams, Professor Kral has stated that 


steel or mild steel, and the dotted lines show the 


permissible working moments for the same two types 
of reinforcement, the factor of safety being taken as 2. 


| deformation 


Similar curves for a rectangular hollow beam, | 
| reinforced with Isteg steel and of the form shown 


in the sketch, are given in Fig. 2. In this case, the 
width of the lower part of the beam has been 


| increased so as to bring the stress in the concrete 


down to the allowable value. 
forcing material with these spun beams is very 
considerable. For instance, with a half-octagonal 
beam, having a central hole 8-7 in. in diameter, 
reinforced with Isteg steel and subjected to a bending 
moment of 10,000 ft.-lb., the cross-section would 
require 0-37 in. of reinforcement as 


only sq. 


The saving of rein- | 


wide cracks appear only shortly before failure. 
With beams loaded to two-thirds, or three-quarters, 
of the ultimate load, relatively slight permanent 
is found after unloading. With 
smaller loads, any cracks produced are very fine 
and are better distributed than in rectangular beams. 
They close up after unloading and become invisible. 
These effects are found even if the reinforcement is 
not pre-stressed, but as pre-stressing leads to both 
increased loading capacity and elasticity, it is 
an important featyre of the spun tubular beams 


|that the helical reinforcement shall be pre-stressed 


during the centrifugal process. The pre-stressing of 
the reinforcement in any type of concrete construc- 
tion reduces both the amount of reinforcement 
required and the permanent deformation. Both these 


‘advantages are obtained with spun tubular beams. 
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Further tests carried out with half-tubular beams 
have shown very satisfactory results. The load- 
carrying capacity of beams of this type without any 
reinforcement is such that they are suitable for the 
construction of floors of normal span for apartment 
huildings. The factor of safety, however, can, of 
course, be raised, or the loading increased if reinforce- 
ment is used. Experiments made at the University 
of Brno have shown that it is possible to produce 
satisfactory half-tubular beams suitable for this class 
of work if ground-brick sand and broken bricks 
are used instead of the usual sand and gravel aggre- 
gates. An advantage of this procedure is that the 
weight of the beams is reduced by one-quarter. 
Satisfactory construction has also resulted from 
the use of sand with a coarse pumice aggregate. 

Two types of floor construction are shown in 
Figs. 3 and 4, on page 343, the former employing 
tubular beams and the latter half-tubular beams. 
The type of floor shown in Fig. 3, with slabs laid 
between and resting on the tubular beams, is parti- 
cularly suitable for factories and is the type of 
tloor employed in the textile mill in Yugoslavia 


already referred to. The arrangement shown in 
Fig. 4 is particularly suitable for blocks of flats. 
It is of uniform thickness throughout, giving a 
flat ceiling surface. The undersides of the half 
beams are closed by concrete slabs. As the thick- 
ness of the beam section is comparatively small, 
it is advisable to increase the floor thickness by a 
concrete layer at the top of the cavity, as shown in 
the figure. The arrangement shown in Fig. 5 has 
been adopted for roof construction. The half beams | 
filled in with concrete act as purlins and their | 
undersides form a satisfactory interior finish | 
without the need for plastering. The tubular | 
beams, owing to their rigidity and load-carrying | 
capacity, are very useful as stiffening members in | 
air-raid shelters. 

A view showing the underside of one of the 
floors in the textile mill at Dugaresa, in Yugoslavia, 
referred to in the previous article, is given in Fig. 6, 
opposite. This constructed on the method 
illustrated in Fig. 3. As will be clear from Fig. 6, 
the arrangement has the advantage that the shaft 
brackets may be fixed directly to the hollow beams. 
This method of construction has proved entirely | 
satisfactory in practice, the floors having been 
found to be very rigid. This point is of importance 
in a textile factory in which considerable vibration 
is likely to be set up by the reciprocating parts 
of the machines. Since the year 1937, both 
tubular and half-tubular beams have been used 
on an extensive scale in Brno, in Czechoslovakia, 
particularly for the floors of blocks of flats. An 
example of a floor of this class, employing half 
beams, is illustrated in Fig. 7. Experience with 
floors of this type shows that they are cheaper 
than solid floors and that the reduction in weight 
which they make possible enables the cost of 
foundations and the supporting structure to be| 
reduced by amounts up to 15 per cent. The heights 
of the buildings may also be reduced, as it is possible 
to use thinner floors. It has also been found that | 
the time of construction is reduced, as it is not 
necessary to wait for the hardening of the concrete 
in each floor. 

The arrangement of the machine employed for | 
producing the spun tubular beams is shown dia- | 
grammatically in Fig. 8, on the opposite page, and a | 
view of one of the machines, installed in a factory in 
Czechoslovakia, is given in Fig. 9. The cylindrical | 
mould in which the beams are produced is formed | 
with roller paths on its circumference. These roller 
paths run on the two banks of rollers situated below 
the mould. The back rollers are driven and rotate 
the mould, those in front merely supporting it. 
The weight of the mould and its contents naturally 
tends to ensure the necessary friction for driving 
from the lower back rollers, but additional pressure 
is provided from upper rollers carried by arms 
mounted on pillars at the back of the machine, as 
shown in the illustration. The upper rollers are 
provided with a pressure-adjusting device the 
arrangement of which will be clear from Fig. 8. This | 
incorporates a spring which permits the pressure 
roller to rise and fall should the mould not be running | 
quite true owing to dirt on the roller paths, or other 
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which was dealt with in Dr. Emperger’s article | 


| their foreign competitors, I feel sure that the British 


| Consequently, sails continued to 
and ships, and the horse remained the fleetest means 
of travel on land. 
the philosophy of Bacon blossomed in the works of 


Newcastle-on-Tyne 
Abridged. 
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causes. The mould is made with a joint along a 
diameter and the upper half is lifted off to remove 
the beam when completed. Half-tubular beams 
are made by the insertion of division pieces, as will 
be clear on reference to Fig. 8. 

The machine, as will be seen, is of simple con- 


struction and, if desired, can easily be installed in a | 


temporary building erected at the site where the 
tubular beams are to be used. Exclusive of the 
weight of the mould, a machine 20 ft. long has a 
| weight of 4,000 Ib. The mould has a diameter of 
|from 17 in. to 20 in. The machine may be run 
continuously, the mould being removed after the 
formation of one tubular beam and another mould 
being mounted in its place. The time which must 


elapse before the beams are removed from the | 


mould depends on the type of cement being used and 
on the temperature. The maximum time may be 
taken as 20 hours, but by placing the moulds in a 
heated chamber, they have been removed after 
3 hours. It is possible to manufacture six beams 
per hour on a machine, this allowing for the time 
necessary to change the moulds, 
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METHODS, MATERIALS AND MEN.* 
By W. A. Woopgson, 


WE are at war, and, though our ultimate victory 
| is assured, there must be a feeling of uncertainty 
regarding the subsequent course of events. The hopes 
of all of us are that an early satisfactory conclusion 
to hostilities may be realised; then, I consider, we 
must plan for a prolonged commercial effort. A great 
proportion of the arms we are producing in such vast 
quantities will have only a reduced value when peace 
has been arranged. This, however, does not apply 
to our mercantile fleet, which is as necessary to the 
nation in peace as it has proved to be in war. I feel 
that we must, without hesitation, take up a very 
determined attitude in the future and make insistent 
demands on the Government authorities to ensure 
that our shipping obtains facilities equal to, if not better 
than. those accruing to all foreign competitors. Our 
shipping companies have, up to now, been working 
under a very great handicap, due to the fact that 
foreign shipping companies have received subsidies 
and other important privileges which have made their 
competition with British shipping a very easy task. 
If our companies are placed on an equal footing with 


shipping industry will again become the most pros- 
perous in the world ; but they must have fair treat- 
ment, and every member of institutions such as ours 
must use whatever influence he possesses to bring 
about this desirable effect. 

The intensity of our present concentration upon 
the specialised war efforts should not interfere with 
the future of our engineering methods; but, rather, 
these momentous days and greatly altered methods 
can be used as an opportunity for re-shaping our 
various practices. The effective engineer is a man of 
action. From the tangible materials of the earth he 
creates and fashions tools, bridges, ships and machines, 
devices which help us to increase our control over 
nature, and enable us to obtain the fruits of the soil 
with decreasing effort. Behind this machine of action is 
aman ofideas. All re-arrangements of matter produce 
new ideas. Ideas and action are closely connected 
and inter-related. Ideas expressed as hypotheses 
are tested in action and then re-moulded by results, 
By such means it has been found possible to classify 
known facts. The classification of ideas is the work 
of the philosopher, and the classification of the facts 
is the work of the scientist. The engineer uses the 
results of such classifications and provides fresh data 
for study. 

Roger Bacon, in the Thirteenth Century, stood out 
alone in the darkness of that period, and his idea 
was to extract knowledge from the world by experiment 
and observation. This was revolutionary 700 years 
ago. In those days, and for long periods after, the 
leaders of thought were obsessed with the one idea, 
logic, and within the barren limits of their philosphy 
they circled in endless and unproductive discussions, 
be used on boats 


Hundreds of years passed before 


Kepler, Galileo and Newton. These men, and others, 
by pure experiment, laid the scientific foundation 





* Presidential address to the North-East Coast 
Institution of Engineers and Shipbuilders, delivered at 
on Friday, October 18, 1940. 


sodium, 2-8 per cent. ; 


some cases up to 26 per cent. 
extracting aluminium from clay could be discovered, 
serious challenge would be offered to iron, which is now 
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upon which the applied sciences of engineering are 
built. The discoveries of these men, and the discus- 
sions which such discoveries encouraged, led thinkers 
to conceive that the universe was a machine on which 
events were linked by cause and effect. The invention 
of the steam engine is one of the most outstanding 
consequences of this. In the Eighteenth Century, 
James Watt re-harnessed the power of steam which 
helped to’ force a development that was to change 
the face of civilisation. 

Again, the more recent work of bringing electrical 
power to man’s use has resulted in further progress. 
The Nineteenth Century produced invention after 
invention, and so increased man’s domination over 
matter, and justified the ideas put forward by Roger 
Bacon so many centuries before. In fact, at the end 
of the Nineteenth Century, progress had appeared so 
great that very little more to improve it seemed 
possible. Then Sir J. J. Thomson completed the 
discovery of the electron. This discovery certainly 
upset some of the previous scientific conclusions ; 
the atom, instead of being a little indivisible piece of 
“substance,” was found to be complex in its nature, 
with a nucleus and attendant electrons. Scientists, 
obsessed with a mechanical idea of the nature of matter, 
set to work to construct a model of the atom, in the 
same way as others had made models of the universe. 
The improved studies of the subject during this 
Twentieth Century have practically declared such a 
model to be impossible of construction. For many 
years the great leading feature, or building brick of 
physical science, has been the atom. The electron 
cannot be considered or visualised as a building brick, 
and the scientists to-day have no building brick to offer. 
The electron behaves as a wave disturbance when in 
motion and as a particle when it “ arrives.” We are 
confident from its effect on other bodies that it has 
mass and spatial dimensions, but when, as it were, 
we attempt to grasp it, it vanishes into radiation. 

The revolution in physical sciences in the immediate 
past has, as yet, had no effect in engineering application. 
We are still, of necessity, clinging to and enjoying the 
fruits of the rigid Newtonian mechanics ; but we can 
be very certain that these changes will. in time, greatly 
affect engineering. As yet, we cannot foresee in 
detail those facts. We can, however, take a lead from 
indications of the present, and, if necessary, re-shape 
our attitude to the future. Whatever may be the 
fruits of this war, at its close we shall face a new world, 
and unless our methods are elastic enough to include 
its new factors, we shall fail to make our best contri- 
bution. The best contribution we tan make to the 
future is to be ready for it, and one thing we can do 
to-day, to this end, is to review these aspects of our 
craft which are developing now. 

Some of these aspects may be mentioned, such as 
the rapid progress of welding as a cheap and satis- 
factory means of fabrication. ‘This is an outstanding 
development in method. The progress made by 
aluminium, magnesium and their associated alloys 
gives promise of interesting development in the use of 
materials. In addition to these, the introduction of 
alloy iron and steels will be considerably augmented 
as processes are cheapened. ‘Lhe fuel problem also 
demands a great deal of attention. Neither coal nor 
oil is inexhaustible. Water power is of limited value, 
due to the fact that it is associated with only definite 
localities. Some progress, which must be considered 
at the moment as revolutionary, may be expected by 
harnessing wind power, tide power and sunlight. The 
human element must once again take its rightful 
place in the consideration of all these activities, and 
we must make every effort to avoid the danger of the 
machine mastering the man. I consider that greater 
allowance must be made in the future for the personal 
contribution. 

I should like to suggest consideration of the materials 
with which we work to-day. The Stone Age was 
succeeded by an age in which bronze was the most 
important material for the tool making of man. It 
was centuries after the introduction of bronze before 
iron displaced it as the principal engineering metal ; 
then came steel, and now so quickly do the conditions 
change that already other metals demand consideration. 
There are indications that aluminium will seriously 
challenge iron as the basic metal of the future. One 
of the secrets of success with which iron has been 
associated is the fact that there is an abundance of 
easily reduced ores in close proximity to fuel supplies. 
The composition of the earth’s crust is: oxygen, 
46-5 per cent.; silicon, 28 per cent.; aluminium ; 
8 per cent. ; iron, 5 per cent.; calcium, 3-6 per cent. ; 
potassium, 2-6 per cent. ; 
magnesium, 2 per cent.; and all others, 1-5 per cent. 
A substantial proportion of the earth’s crust is clay, 
and this contains large quantities of aluminium. in 
If a cheaper method of 








the basic metal of industry. 


I do not think, however, 
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that aluminium or its alloys can ever completely displace 
iron from use in engineering construction. The promises 
of recent improvement in the mechanical properties 
of this lighter metal, due to additions of silicon, copper 
and manganese, give prospect that, production 
cheapens, the already rapid progress in its use will be 
vecelerated. Aluminium has a high thermal expansion, 
ind this is a disadvantage, but chiefly only where it is 
used in existing designs. Where the design makes 
allowance for the new metal, the disadvantage of the 
high thermal expansion overcome, and great 
compensation is obtained by the increased capacity 
for absorbing energy. One fact of universal interest 
emerges from its consideration: if aluminium could 
be cheaply extracted from clay, then every country 
in the world would have adequate supplies of this 
important metallic constructional 
of the root causes of war would probably be eliminated. 

Magnesium alloys have always been more popular 
in Germany than elsewhere, but the attractive feature 
of magnesium with its low specific gravity (1-736) 
gives its alloys a potential position of universal import 
ance for the future. The mechanical properties of 
magnesium alloys are inferior to those of aluminium. 
This is largely due to the fact that aluminium is ahead 
of magnesium in development. There is little doubt 
that when sufficient attention has been paid to the 
extraction and alloying of magnesium, the mechanical 
properties will be considerably improved. One of the 
chief claims of the alloys of aluminium and magnesium 
lies in the ease with which they can be protected from 
corrosion. Anodising, by means of which a hard 
impervious protective coating of oxide is produced 
on the metal, has received considerable attention. 
The protective coating given by the oxide film is 


as 


Is a 


unique in its nature, 
galvanising used to protect ferrous metals, the 
snodised coating is integral with the metal. It does 
not peel or spall and, if it is penetrated, differential 
corrosion does not take place. Furthermore, the 
coating is extremely hard and resistant to abrasion. 

1 would like to refer to the class of metals known as 
the “rare light metals."’ The description does not 
necessarily mean that the elements mentioned are 
rare in occurrence in the earth’s crust, 


or 


to indicate the lack of accessibility, both as regards 
rich ore and ease of extraction. 
beryllium, 


It is for this reasdén 


that such metals as cesium, lithium, 


material, and one | 


J es ) 


palladium and zirconium are considered rare metals. 
A generation ago, such metals as chromium, molyb- 
denum, tantalum, titanium and vanadium were 
considered rare, but are now in increasing use in 
metallurgy. I am of the opinion that the valuable 
alloying qualities of all the elements I have mentioned 
will be used to an increasing extent. Production will 
be cheapened the for the metals increases. 
Beryllium, cwsium and lithium, despite their meagre 
use, are comparatively prolific. It would be most 
illogical to assume that none of these metals will 
produce a surprise in the future—experience suggests 
that we are on the threshold of ever-widening dis- 
coveries and that one or more of these metals may play 
a dominant part in the future as materials for engineer- 
ing 

However, the ferrous alloys are 
importance and tremendous activity 





need 


use, 
still of supreme 
of research is 


jevident to-day as a pointer to the technique of to- 


morrow. Mild steel was not widely introduced into 
shipbuilding and allied crafts until reduced cost of 
production made its universal use possible. Great 


| progress has been made in the manufacture of plain 


unalloyed mild steel. Careful selection of raw material 
and the application of laboratory data to the subsequent 
treatment has produced steels which can be rapidly 


| machined and which gives highly satisfactory perfor- 


mance. Considerable hope was extended to the intro- 
duction of copper-bearing steels for marine applications, 


| These hopes have not materialised and the application 


| increased strength due t 


Unlike the methods of painting | 


of copper seems of little value in steels exposed to sea 
There are signs that titanium will have 
in allowing the advantages of 
o high carbon content, without 
the disadvantage of the hardening effect. 

The most common iron used for many years is the 
general grey iron, which has a typical microstructure 


atmospheres. 


widening use steel, 


abnormal structural condition which can be obtained 
by alloying is the martensitic condition, obtained by 
the addition of nickel and chromium. Silicon alloys 
have been used as heat-resisting and corrosion-resisting 
irons. Chromium and aluminium have also value in 
this direction when present in considerable quantities 
in the iron. 

A simple explanation of the phenomenon of corrosion 
has not been forthcoming. Sometimes we engineers 
are inclined to be impatient at what we consider to 
be unnecessarily involved statements on corrosion, 
made by our scientific helpers. However, it seems to 
me that we have to accept an involved statement, or 
none at all. Protection against the attack of corrosion 
is not a simple matter. Until quite recently, attempts 
have been made by application of paints and metalli: 
coatings, by galvanising, plating, etc. The adoption 
of metal spraying suggests more adequate protection 
to the basic metal, but the most promising develop- 
ments up to now lie in the production of corrosion- 
resisting alloys, as already mentioned. I am of the 
opinion that it is along such lines as this that corrosion 
will be finally conquered. When we can satisfactorily 
ally corrosion to the atomic condition of the metal, 
the evil will be cured instead of palliated. 

If a cheap, durable very light and small, but large 
capacity, accumulator could be devised, such a device 
would be most useful in more ways than it is possible 
for me to describe, and would greatly help in the 
development of some of the natural sources which, 
up to now, have scarcely been touched. The work 
that has been carried out at the Fuel Research Station, 
in connection with the firing of coal dust in Diesel 
engines, is a development which is of the utmost 
importance. The progress of another extensive fuel 
experiment, namely, hydrogenation of coal, has been 
somewhat disappointing and slow, and the bogey of 





of pearlite, ferrite, coarse graphite and phosphide 
compound. By increasing the amount of peariite | 
in the iron, an increase in the tensile strength up to | 
18 tons, and more, per inch was obtained, | 
Further valuable modifications have been made to the 


square 





| basic iron, though at a greater cost, by the addition of | 


It has come |} 


. | 
alloying elements. Perhaps the most important and | 
interesting of these alloys is the one in which copper, | 
nickel and chromium are used to produce the permanent 


| super-cooled austenitic condition, with its non-magnetic 


properties and resistance to corrosion. Another | 





capital cost has not yet been laid. I think, however, 
we should hold fast to our faith in such experiments, 
for sooner or later the uses of coal as a fuel will be 
greatly modified. 

It is doubly important that the engineer should 
develop the greatest possible interest in the basis of 
materials he uses, for the new discoveries show that 
the differences between the 90 odd elements are not 
so fundamental as was thought in the last century. 
The spectroscope, the electron microscope, and the 
application of X-rays to analysis have opened new 
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prospects of rapid development in the application of 
existing and new materials. 

A great service is rendered by the various institutions 
which meet to discuss engineering problems, and the 
published transactions, together with the more respon- 
sible technical journals, are invaluable. The develop- 
ments in engineering have become so manifold that 
the specialist who has an adequate grasp of all the 
technical details of any one branch of engineering 
must, necessarily, confine such detailed interest to a 
very narrow range. Different branches tend to work 
farther apart and to become disconnected in their 
specialisation. Unification of the various branches, of 
course, is a very difficult matter; there are at least, 
at the present time, 14 or 15 important institutions, 
all devoted to, and associated with, engineering. An 
attempt at unification of interests was made by the 
setting up of an Engineering Joint Council, after the 
last war. This, in my opinion, was a move in the right 
direction, and would bear reconsideration on a wider 
scale. A considerable benefit would result from the 
pooling of ideas of a general nature, particularly on 
those subjects having a common interest for all the 
pecialised branches. A useful function, which could 
be more efficiently developed by a central organisation, 
would be the issue of an Abstract Journal covering the 
whole range of engineering subjects. There is a large 
umount of overlapping in abstracting, and if it were 
centralised, and greater facilities were developed for 
the quick supply of copies of originals to which the 
abstracts refer, great service would be rendered. 

[ find it hard to believe that all the difficulties in 
the way of adoption of universal international standards 
of measurement are as well founded as is generally 
supposed ; I feel that there is a good deal of prejudice 
standing in the way. I should like to emphasise that, 
in my Opinion, the advantages of a universal system 
makes this a necessity. It is quite time that our 
irregular British standards of size, mass and money 
values were abandoned for the metric system, or some 
other uniform application which will allow the easy 
use of numerals. To continue on this subject, I suggest 
also that a universal technical language might be 
considered, and that a vocabulary of technical terms 
in a universal language might be prepared. 

The development of mechanisms, the natural out- 
come of the scientific method, has relieved man of the 
heavy labour in production, but has challenged his 
position as the centre of interest, which is now occupied 
by the machine in so many industries. This is typical 
of the mechanistic ideology, which found its full 
expression in some industries which lent themselves 
to mass production. It is true to much less extent in 
shipbuilding and the allied heavy-engineering industries. 
They are still dependent no less upon the skill and 


3. Loaprne 30-Fr. Conveyor ; 


production has almost succeeded in eliminating the 
personal element. Mechanism has but a limited hold 
upon shipbuilding. A ship has always been more 
than a machine. A ship is never “it” to those who 
build her, own her, and man her; she is a living 
organism with a personality and something of the 
value inevitably associated with that which has life. 
This attitude has not been abandoned and its influence 
permeates the whole shipbuilding industry. 

The exigencies of war, we are told, require a system 
of national organisation to which we now apply the 
term that is almost one of abuse, “ bureaucracy.”” We 
have an instinctive dislike for a system to which we 
can give this label; we are sure that we can prove 
that if the system were perfect, and the organisation 
perfect, the defects would vanish; yet, proof, or no 
proof, we dislike ‘“‘ bureaucracy.’ I should like to 
suggest to you that for once our instincts are right, 
and our reasoning wrong. ‘ Bureaucracy” depends 
on a mechanistic idea, and fails when the personal 
element is overlooked in the machinery of organisation. 
There is a personal element in organisation, which 
cannot be replaced by even the most perfect machine. 
To be efficient, an organisation must be an organism ; 
a whole, in which all parts are inter-related, and not 
merely interlocked. Consideration of this on the 
business level leads to the question, ‘‘ What is the 
maximum size of an efficient engineering organisation ?” 
In spite of the fact that some of our most successful 
large combinations have been controlled by a master, 
or super-man, at the head, yet I do suggest that the 
greatest chance of success is obtained where a concern 
or combination is no bigger than can be adequately 
controlled by a single person. The head of such a 
combination then knows the details of the operations 
undertaken, and has constant contact with his manage- 
ment and the manufacturing operations. 

The application of psychology, in its newly discovered 
importance, has already been made where it was most 
needed, that is, in the industries where mass-production 
has been allowed to replace craftsmanship. To a much 
less extent, we have become conscious of the value and 
importance of the correct approach to the minds who 
have been compelled by circumstances, or attracted 
by interests, to devote their energies in our yards and 
shops. At the moment, although every successful 
executive is an unconscious psychologist, we do not 
tend to pay much more heed to this growing science 
than to look askance at it. I suggest it is our oppor- 
tunity to approach this science and to see if, consistently 
studied and applied, it could not be of some value to 
us in the future in some branches of the industry. 
In conclusion, I may say that what I leave with you 
to-day is a suggestion that we should examine, and if 
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PORTABLE LOADING CONVEYORS. 


ALTHOUGH portable conveyors are in use in large 

numbers, there is still a wide field in which their 
employment might profitably be extended. Every day, 
time and energy are being wasted in shovelling material 
by hand from the ground into lorries, or even railway 
wagons. This is a class of work in which a portable 
conveyor would quickly pay for itself. Its application 
on many civil engineering works would lead to important 
labour economies. Messrs. Mavor and Coulson, 
Limited, Bridgeton, Glasgow, 8.F., who have been 
manufacturing portable conveyors for many years, 
have recently introduced a new design which, by reason 
of its light weight and simple design, lends itself parti- 
cularly well to loading operations of the type mentioned. 
The machine is manufactured in various sizes and types, 
but in the essentials of design all are similar. Figs. 
1 and 2, opposite, are a side elevation and plan of 
a conveyor with an 18-in. belt, and a hinged jib. It 
has an overall length of 48 ft. between the centre of 
the head pulley, at the top of the jib, and the pulley 
at the lower end of the conveyor. A smaller model 
is built with a corresponding length of 30 ft. In both 
cases the conveyor can also be supplied with a 24-in. 
belt and with a fixed jib. As indicated in Fig. 1, the 
maximum height of delivery for the 48-ft. conveyor 
with a hinged jib is 15 ft., the minimum height being 
9 ft. 6 in. For the 30-ft. conveyor, the maximum 
height is 9 ft. 4 in., and the minimum 5 ft. 4 in. For 
the fixed-jib conveyors, the minimum heights of delivery 
are as above, but if necessary a greater height can be 
arranged for, this naturally increasing the angle of 
slope of the jib. For instance, with the 30-ft. con- 
veyor, an angle of 18 deg. gives a delivery height of 
9 ft. 4 in., and one of 22 deg. a height of LL ft. 9 in. 
The permissible slope is dependent on the class of 
material to be handled. 
The conveyor shown in Figs. 1 and 2 is arranged 
to be driven by a petrol engine. This is a usual arrange- 
ment and has the advantage of making the machine 
self-contained, but where power is available it may be 
conveniently driven by an electric motor. The engine- 
driven models are at present being fitted with Lister 
hopper-cooled petrol engines. All 30-ft. conveyors 
and the 48-ft. conveyor with an 18-in, belt are fitted 
with a 34h. p. engine. For the longer conveyor with 
a 24-in. belt, a 5-h.p. engine is used. The speed of 
the conveyor belt is of the order of 200 ft. a minute, 
but the actual speed chosen varies somewhat with 
the kind of work to be done. When handling coal, 
the maximum capacity of the 18-in. belt conveyor 
is 40 tons per hour, the corresponding figure for the 
24-in. belt machine being 60 tons per hour. 





necessary alter, our attitude to the future. The flux 





initiative of the operator than upon the precision of 
mechanisms. For this reason we are less likely to see 
such radical changes as in those industries where mass 


of events will present new problems in the future, and 
to meet them we shall need all the resources of experi- 
ence and experiment, and of outlook and vision. 








The general arrangement of the hinged-jib machine 
is well shown in Figs. 1 and 2, and in the two photo- 
graphs reproduced in Figs. 3 and 5, on this page and 
on page 350. It is carried on two road wheels and can be 
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readily drawn about and moved into its operating 


position in the manner illustrated in Fig. 6, on page 350. | 


The lower end of the conveyor is wedge-shaped and 
may be pushed into a heap of loose material lying on 
the ground, so that some of the material automatically 
rolls on to the belt or can be shovelled down on to it. 
If required, a removable hopper can be supplied to 
collect and guide the material on to the belt. 
hinged-jib model has the advantage that the height 
of fall of the delivered material may be kept small, 
s0 that breakage is reduced. This is of importance in 
the case of coal. Adjustment of the position of the jib 

imple. As shown in Figs. 3 and 5, wire ropes, 
secured at one end to the top of the main frame, 
pass round sheaves fixed near the outer end of the 
jib and over sheaves on the top of the frame. They 
are carried down to a drum operated by a self-sustaining 
worm gear and situated at a convenient height near 
to the main drive. The arrangement of the winch is 
well shown in Fig. 4, on page 350. A rigging screw is 
provided near the end of one rope to equalise the 
tension and give uniform support to the jib. The 
arrangement shown in Figs. | and 2 is somewhat 
different, but the effect is the same. 

The conveyor belt is driven from the head pulley, 
the most effective point, and tension is applied to the 
helt by serew adjustment of the head pulley. Roller 
chains, operating through an intermediate change-speed 
haft, connect the engine with the head pulley. The 
irrangement gives a double speed reduction and enables 


the speed of the belt to be changed by changing a 
procket As the intermediate shaft is co-axial with 
the jib hinge, adjustment of the position of the jib 


does not affect the tension in either chain. The engine 
of the hopper-cooled type, the absence of a cooling- 
water tank helping to keep down the total weight of 


the conveyor. The net weight of the 3}-h.p. engine 
ix S88 th.. and thot of the 5-h.p. engine is 497 Ib. The 
normal speed of these engines is 650 r.p.m 

rhe frame of the machine is built-up of light angles 
snd inverted troughing The angle-iron trestle carries 


t the top, while its base forms 
t platform for the engine unit. Three-pulley idlers 
supporting the belt are carried on the inverted troughing 
shown in Fig. 7, on page 350. The 
troughing is reinforced with 3 in. by 2 in. by } in 
ingles to form a boom to take the thrust through the 
In addition to its structural lightness and rigidity, 
the troughing has the important function of protecting 
the ide of the belt. Spillage of dust, or 
sional lumps falling on to the return side of a con 


the jib vdjusting sheaves 


in the manner 


jib 
occa 


return 


veyor belt may well result in wear which is frequently 


unperceived, but which may easily lead to its des 
truction in a year or two. Any action of this kind 

effectively prevented by carrying the return side 
of the belt below the inverted trouching, where it 


is entirely protected from spillage 
Che idlers, which are of makers’ 
are in diameter and are mounted on ball bearings, 
which are completely protected from rain and dust. 
As will from Fig. 7, the inclined idlers have 
olid upper ends so that there is no spindle joint through 
which dirt might enter. These supports are provided 
with labyrinth eals which form an effective 
protection against extraneous matter obtaining access 
to the bearings. Nipples are provided on each idler 
bracket, through which, at the necessary long intervals, 
new grease supplies can be forced. The idler brackets 
an be adjusted for training the belt to run central. 
The edges of the belt do not make contact with any 
guide idlers or plates, so that a long life is ensured. 


‘ grit-proof ”’ ty pe. 
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EXPORTERS’ IN War TIM The facilities 
provided by the Export Credita Guarantee Department, 
which protect exporters against the risks of giving credit 
recently been extended. 
price can now cover 


Risks 


to customers overseas, have 


Exporters who wish to quote a c.i.f 


the risk of increases in wer-risk insurance, marine 
insurance and freight rates. In addition, a new “ all-in ”’ 
war-emergency policy has been introduced to meet the 
convenience of exporters who desire cover, from the 
time of booking an order, against the pre-shipment, 
solvency and transfer risks, including the risk of loss 
due to diversion or frustration of shipment. The 
Department's booklet E.rporters’ Risks in War Time. 


has been revised to include information regarding these 
and copies of it can be obtained from the 
Department's head office at 9, Clement’s-lane, London, 
E.C.4, or from any of its district offices at Manchester, 
Bradford, Birmingham, Sheffield, Newcastle-upon-Tyne, 
Glesgow Belfast 


new policies 


and 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
and, unless otherwise stated, the price is 2s. 


net, or 2s, 3d. including postage. 


Fabric-Bitumen Treatment for Roof Glazing.—The 
problem of efficiently treating roof lights, particularly 
in large industrial buildings, has given rise to some 
difficulties. In this connection, the British Standards 
Institution has issued a specification, B.S./A.R.P. 
No. 48, which not only provides adequate black-out 
but, it is stated, also affords continued protection for 
several weeks should the glass broken. It 
consists of a bitumen emulsion with an interposed 
layer of fabric. The specification describes the method 
of application, and also indicates the requirements for 
a suitable emulsion and the type of fabric to be used. 
[Price 8d., including postage. | 

British Association Threads.—The British 
Standards Institution has been, for some time, engaged 
in the revision of specification No. 93-1919, which deals 
with British Association screw threads. It is now 
considered, however, that during the national emer 
gency the issue of a revised specification would only 
tend to confuse industry, and it has accordingly been 
decided that, for the present, the complete revision of 
the specification shall be placed in abeyance. One 
feature of the proposed revision, namely, a considerable 
increase in the tolerance allowed on the minor (core) 
diameter of nuts and internal threads, however, would 
so facilitate production that it has been considered 
desirable to make provision for it by the issue of a 
The tolerances now recognised 


become 


NSereu 


war-emergency revision. 
for the minor diameters are equal to 0-35 times the 
pitch, and are such as to of a tapping drill 
being used of ample size to prevent binding at the root 
of the tap. It is pointed out that if full advantage is 


permit 


taken of these gererous tolerances on the minor 
diameters of internal threads, the crests of such threads 
will be flat. This follows both general engineering 


practice and that of certain firms who use a modified 
form of thread, with flat crests, with the object of 
providing ample clearance at the crests and roots of 


their mating threads It is recommended that B.A 
nuts and tapped holes, made to these increased 
tolerances on the minor diameter, should be con 
trolled with “not go” effective screw gauges, as 
well as “ not go” plain plugs for the minor diameter, 
and full-form “ go’ plug screw gauges. Copies of this 
war emergency leaflet No. C.F. (M.E.) 6.521. for 


insertion in specification No. 93-1919, page 5, may be 
obtained gratis on application, enclosing a stamped 
addressed envelope 


BOOKS RECEIVED. 

Gears and Gear-Cutting. Principles, Practice and Formule. 
Edited F. J. Camm. London: George Newnes 
Limited, Tower House, Southampton-street, Strand 
W.C.2. [Price net. 

of Electrical 

Second edition. 


by 


Proressor J. H. 
York : John Wiley 
Chapman and 


By 
New 
London : 


Design Apparatus 

KUHLMANN. 

and Sons, Incorporated. 
Hall, Limited. [Price 30s. net. 

Machine Design Drawing Room Problems By PROFESSOR 
Cc. D. Apert. Third edition. New York: John 
Wiley and Incorporated. London: Chapman 
and Hall, Limited. [Price 21s. net.) 

the Shackles. By A. G. MCGREGOR. 


sons, 


Remove London : 


Sir Isaac Pitman and Sons, Limited. [Price 5s. net.] 
United States National Bureau of Standards. Supplement 
to Cireular No. C 398. Standard Samples Issued or in 
Preparation by the National Bureau of Standards. 
Washington: Superintendent of Documents. 
United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 54. Effect of 


Soot on the Rating of an Oil-Fired Heating Boiler. By 
R. S. Ditt and P. R. ACHENBACH. Washington: 
Superintendent of Documents. Price 10 cents.) 








ADDEN- 
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FAcTORY BUILDING : 
part of Mr. O. 
was published in our issue 


Riegip-FRAME 

the 
article on the above subject 
of October 25. on page 321, we have received some further 
data which should be added to those given in Table V, 
page 322. The actual of the steel used in 
the new building, which had a volume of 41,200 cub. yds., 
was 341 tons, and the weight per unit volume was 18 -5 lb. 


WELDED 


DUM Since concluding 


on weight 


per cubic yard. The latter figure was 75 per cent. of 
that for the first German building of which data are 
given in the table 
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PERSONAL. 


WICKES has been appointed sales manager 
Limited, Witton. Birmingham, 6. 
RICHARDS. 


Mr. H. L. 
of Messrs. Higgs Motors, 
in succession to the late Mr. G. B. 
J. MACKENZIE, M.C., 
National Research 
of the Engineering 


PROFESSOR C. acting president of 
the Canadian 
nominated President 


Canada for 1941. 


Council, has been 


Institute of 


Dr. HAROLD Hrywoop, M.Sec.(Eng.), Wh.s« 
M.I Mech.E., has taken up the appointment of Assistant 
Professor of Mechanical Engineering at the City and 


Guilds (Engineering) College, South Kensington, S.W.7, 


and has also been appointed Reader in that subject to 


the University of London. Dr. Heywood was, until 
recently, Senior Research Officer to the British Coal 
Utilisation Research Association, Fulham. 

Dr. EDWARD ARDERN has retired from the service 


the Rivers Department of the Manchester Corporation 
to which he was first appointed as assistant chemist, at 
the Davyhulme Works, in 1899. 

Tue Rr. Hor. OLtver LYTTELTON, M. 
President of the Board of Trade, has appointed Mr. H. J. 
B. Lixrotr to be his private secretary, and Mr. E. bh. 


D.S.0.,. 


TiIPPretTts to be his assistant private secretary. 

THE INTERNATIONAL TIN RESEARCH AND DEVELOP- 
MENT COUNCIL informs us that its organisation at Frascr 
road, Greenford, Middlesex, will, in future, be known 


INSTITUTE. It will continue to bx 


by a committee 


as the TIn RESEARCH 


controlled and supported representing 


tin producers in the Belgian Congo, Bolivia, French 
Indo-China, Malaya, the Netherlands East Indies 
Nigeria and Thailand. 

MESSRS. DAVIDSON AND COMPANY, LIMITED, Sirocco 


Engineering Works, Belfast, have opened a new depot 
at Briggate House, Albion-place, Leeds, 1. 


The University of Liverpool has confgrred the title of 


Professor Emeritus on Proressor T. B. ABELL, O.B.1 
M.Eng... R.C.N.C. (Retd.), M.I.N.A., who has held the 
Alexander Elder Chair of Naval Architecture from 1914 


until the present year. 








Messks. Str Joseru W. ISHeERWOOD AND COMPANY 
LIMITED, have transferred their temporary offices fron 
Chesil House, Chislehurst, to Henwick Court, Newbury, 
Berks. 

TENDERS. 

We have received from the Department of Overseas 
Trade, Great George-street, London, 8.W.1, particulars 
of the undermentioned tenders the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 


the reference numbers given. 


Road Trailers, 3-ton, four-wheel, welded-frame. Sout! 
African Railways and Harbours, 


2. (T. 22,394 /40.) 


Johannesburg ; Decem- 


Electric Signal Material.—South African Railways and 


Harbours. Johannesburg ; November 18. (T. 22,396/40. 
Electric-Light Fittings for the new G.P.O. at Bloem 
fontein. Union Tender and Supplies Board, Pretoria ; 
December 12. (T. 22,426/40.) 
Synchronous Condenser. With reference to the call 
for tenders for a 20,000-kKVA, three-phase, 50-cyck 
11,000-volt synchronous condenser, noted on page 108 


ante, we are now informed that the Public Works Depart- 
ment, Wellington, N.Z., has postponed the closing dat« 


from October 8 until November 5. (T. 21,199/40.) 
Gas-Works Plant extensions at Cottesloe Gas Works. 
City Council, Johannesburg; January 4, 1941. (T. 


22,058 /40.) 
Transformers, 2,.250-KVA, 11-kV. outdoor-type, 
and control equipment, to British Standard Specification 








No. 171-36, for Te Kiri substation and two further 
identical transformers for Winton substation. Public 
Works Department, Wellington, N.Z.; December 10 
(T. 22,551/40.) 

THe INstiruTion or Factory MANAGeEers.—The 
Council of the Institution of Factory Managers has 


decided to establish an annual Silver Medal in honour 
of the first President, Sir Henry Fildes, Knt., M.P., J.P? 
The Medal will be awarded, this year, for the best essay 
on some aspect of improved methods of factory manage- 
ment and any factory manager in the Empire 
will be eligible to compete whether he is a member o 
the Institution or not. The winner will be known as thé 
Sir Henry Fildes Medallist of the Institution and his 
essay will be printed in the Year Book, the copyright 
remaining the property of the Institution. Essays. 
which, it is suggested, should be 5.000 words in length, 





British 


a 


should be sent in as soon as possible, and, in any case. 
than Saturday, November 30. 1940, to the 
of the Institution, Ashton New Hall, Ashton 


Cheshire. 


not later 
Secretary 
on-Mersey, 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Efforts have been made during 

the past week to improve the present position of the 
anthracite trade. Collieries in the West Wales coalfield, 
producing these descriptions. have suffered considerably 
as a result of the loss of Continental trade following 
the entry of Italy into the war and the capitulation of 
France. The position was expected to become worse 
following the closing of the usual seasonal trade with 
Canada, which normally comes to an end at this time 
of the year. During the past week there have been 
several meetings between the coalowners concerned, the 
men, and the Minister for Mines, when it was reported 
that interim measures were discussed with the object of 
ameliorating the position. It has already been announced 
that the Amalgamated Anthracite Combine, the largest 
single producers in the area, had given notices to terminate 
contracts to about 7,000 of their workmen. Following a 
joint meeting between the men and the owners, held in 
Ammanford during the week, however, it was stated that 
the notices were withdrawn in respect of four of the 
collieries concerned, the Great Mountain, Saron, Jubilee 
and Mardy. Between them, these mines employ about 
2,400 men. Conditions in the steam-coal trade remained 
quiet during the week. There was only a very limited 
demand from foreign users circulating on the market, 
but this was largely offset by the continued activity 
encountered in the home trade. There was a brisk 
demand from this direction from industrial users who 
songht supplies of the high-volatile coals. Producers of 
these were busily engaged and hold full order books for 
some time to come. In other grades there was moderate 
activity. Best large coals were steadily raised and 
obtained recently prevailing prices. There was a sus- 
tained demand for the sized sorts, which, however, are 
well sold over some time ahead and were firm. There 
was a sustained inquiry for the bituminous small kinds, 
which were scarce. Dry smalls were plentiful and dull, 
Cokes were busy, but patent fuel slow. 

The Iron and Steel Trade.—There was a steady demand 
passing on the iron and steel market, and manufacturers 
were kept busily employed. Most producers hold well- 
filled order books over some time to come and new 
business is not easily negotiated. 








NOTES FROM SOUTH YORKSHIRE. 


SNEFFIELD. Wednesday. 

Tron and Steel.—Satisfactory conditions continue to 
obtain in the steel and engineering trades. Owing to the 
Government requirements, coupled with those of ordinary 
commercial users, steelmakers are taxing their greatly 
extended melting plant to the limit, but steps are being 
taken to put down new furnaces. There is a consistent 
demand for structural steel. Works extensions, not only 
in South Yorkshire, but in other parts of the country, 
are calling for heavy tonnages, but. on the whole, pro- 
ducers are able to keep pace with the demand. High- 
pressure working is a feature of the engineering and 
machinery branches; shipyard requirements of steel, 
machinery, and equipment show bo signs of slackening. 
Business in all types of railway rolling stock is good, on 
both home and overseas account. Wheels, axles, springs, 
tyres, and buffers are in demand by India, South Africa, 
and Egypt. A substantial trade is also being done in 
grinding and crushing machinery. Firms specialising in 
the production of large hollow torgings and boiler drums 
are maintaining satisfactory connections. Orders have 
been received from electric power stations carrying out 
extensions to generating plant, as well as for steelworks 
and ironworks machinery and related equipment. Rolling 
mills, forges, furnaces, and hydraulic presses are in 
demand ; plant of this kind is being sent to South Africa 
and Canada. Tool makers are busy, and larger outputs 
are being produced. Sheffield Chamber of Commerce 
has received an inquiry from a Birmingham firm for files 
for export to Egypt, and one from Liverpool for high- 
speed drills for export to Canada. 

South Yorkshire Coal Trade.—The coal trade generally 
shows no material change. The demand is strong, and 
outputs are substantially greater than they were six 
months ago. All the important steel and engineering 
works are taking larger supplies, although the stocks of 
these concerns are considerable. A slight falling-off is 
reported in sales of house coal to the South of England. 








THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND.—Awards made by the Institution of 
Engineers and Shipbuilders in Scotland, in respect of 


papers read during the 1939-40 session, comprise a 


Gold Medal to Mr. A. W. Davis, for his paper ‘‘ Charac- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation._-The heavy production of iron and 
steel, together with the steady supply of materials from 
the United States, is adequate for all priority delivery 


purposes. 


market prices as new schedules are announced. Every 


the control of distribution regulations, prompt execution 
of essential orders is ensured. 


of scrap than has been the case for some time past. 


can be reported, and there is no prospect of a material 
increase in the light irregular make, but Midland foundry 
iron continues to come forward on a scale that fully 
meets general requirements ; parcels of Scottish brands 
are still obtainable for specified purposes. 
have command of rather more tonnage than formerly, 
but their holdings are still small. 

Hematite.—The demand for hematite is still in excess 
of the supply, and is increasing. 
taken up as it becomes available, and consumers are 


near future is encouraging, as American iron is expected 
to arrive in quantities which will be ample for users’ 
actual needs. Merchants are handling only very moderate 
parcels of East Coast brands and they sce little likelihood 
of acquiring sufficient tonnage to cover fully the require- 
ments of their regular customers. 

While there is still no saleable basic iron, 
the output continues to be ample for the large require- 
ments of the makers’ own steelworks. 


Basic Tron. 


Foreign Ore.—The imports of foreign ore are more 
regular and better than expected, and stocks are being 
kept at an exceptionally high level. 

Durham 
plentiful. but sellers have extensive contracts and are 
not seeking for new orders. Local users are bought as 
heavily as they care to commit themselves. 


Blast-Furnace Coke. 


Manufactured Iron and Steel.—-The make of semi- 


semies, fully cover the heavy demands of the re-rolling 
mills, all of which are fully occupied. Finished-iron firms 
have good order books and steel producers are heavily 


Scrap.—-Stocks of iron and steel scrap are well replen- | 
. ] 
ished and users of most grades have ceased to accept | 
deliveries. 











THE INSTITUTE OF METALS.—The names of members 
nominated by the Council, to fill vacancies as officers 
for the year 1941-1942, were announced in the course | 
of the 32nd annual autumn meeting of the Institute of | 
Metals, held recently in London. These nominations 
comprised, as President, Lt.-Col. The Hon. R. M. Preston, 
D.S.0.; as vice-president, Dr. W. T. Griffiths : 
members of the Council, Dr. J. L. Haughton, Mr. F. 8. | 
Mitman and Dr. H. Sutton. As was the case with the | 
1939 autumn meeting, the gathering was of a statutory | 
character and no papers were presented or discussed. | 
The President, however, referred with regret to the | 
passing of Sir Harold Carpenter, F.R.S., a Past-President 
and member of the Council, and stated that his i 

| 





and as 


had caused a vacancy on the Council. This had been 
filled by the nomination of Mr. Roosevelt Griffiths. 
A further announcement was that the annual general 
meeting of the Institute would be held at 4, Grosvenor- 
gardens, London, 8.W.1, on Wednesday, March 5, 1941. 


IDENTIFICATION OF AIRCRAFT.—We have received 
two booklets dealing with the identification of friendly 
and enemy aircraft. Both are published by The Aero- 
plane. The first, which is part two of “ Aircraft Identi- 
fication,” contains detailed information regarding 17 
British aeroplanes and 18 German machines, likely to 
be seen over this country and not already dealt with in 
part one of the publication issued some time ago. The 
types illustrated, with reproductions of photographs 
and silhouettes, include bomber-transports, flying boats 
and training aeroplanes of the Royal Air Force, seaplanes 
of the Fleet Air Arm, and troop-carriers, bombers and 
seaplanes of the German Air Force. Five silhouettes 
and four reproductions of photographs of each type of 
plane are provided. The price of this publication is 
2s. net. The second booklet is part two of “* Aeroplane 
Recognition Tests,” and contains reproductions of 
36 photographs of friendly and enemy’ aircraft, in flight, | 
taken from distances and angles which are representative 








teristics of Silent Propellers,’ and a Premium of books 
to Dr. J.-B. O. Sneeden, F.R.S.E., for his paper ‘‘ Modern 
Steam Propelling Units and their Possibilities for Cargo | 
Steamers. 


| 


” ' 








of actual conditions on active service. The price of this 
booklet is 6d. net. Both publications may be obtained | 
from the Temple Press, Limited, Bowling Green-lane, | 
London, E.C.1. . 





claims and provides a slightly increased tonnage for other | Sy1pBuILDERS. 
The output of most commodities is sold up 


care is taken to deal satisfactorily with the requirements Wednesday, 
for authorised purposes and, by continued adherence to | 


Second-hands | 


The large output is | 


pressing for larger deliveries, but the outlook for the | 


blast-furnace coke is | 


finished iron and steel, together with imports of American | 


sold for several months to come. | 


fare maintaining a 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later, than Tuesday 
morning in the week preceding the date of the meeting. 


NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
To-night, 6 p.m., The Mining Institute, 


| + ‘ + 
Newcastle-upon-Tyne. Andrew Laing Lecture : ‘“* Foun- 


till the end of the year, but buyers have to pay fixed | dations of the Electrical and Mechanical Transmission of 


Energy,”’ by Professor W. M. Thornton. Student Section : 
November 6, 6.45 p.m., Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘ Marine Steering Gears,”’ by 
| Mr. A. 


INSTITUTION OF 


Lawson. 


ELECTRICAL ENGINEERS.—North 


Gal ~ : : ‘ : : | 
Cleveland Iron Trade.—Foundry iron is in increasing | Midland Students’ Section: Saturday, November 2, 
demand, though founders are making more extensive use | 2.30 p.m., The Hotel Met ropole, 


King-street, Leeds. 
| Chairman’s “Carrier Telephony on Aerial 


Address : 


Little or no improvement in the supply of Cleveland pig | Trunk Telephone Lines,” by Mr. 8. R. Brown. Western 


Centre: Monday, November 4, 6 p.m., The South Wales 
| Institute of Engineers, Park-place. Cardiff. “ Practical 
| Aspects of Earthing,’’ by Messrs. E. Fawssett, H. W. 
Grimmitt, G. F. Shotter and H. G. Taylor. 

INSTITUTION OF CIVIL ENGINEERS.—-Tuesday, Novem- 
ber 5, 1.30 p.m., Great George-street, Westminster, S.W.1. 
Presidential Address, by Sir Leopold H. Savile. 

SHEFFIELD METALLURGICAL ASSOCIATION.—-Tuesday, 
| November 5, 6.30 p.m., Sheffield Metallurgical Club, 
198, West-street, Sheffield, 1. ‘* High-Speed Steel” by 
Mr. H. W. Pinder. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
November 9, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Joint Meeting with the North- 
Western Branch of THE INSTITUTION OF MECHANICAL 
ENGINEERS. ‘‘ Temperature Determination on Moving 
Machine Parts,”’ by Professor H. Wright Baker. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section : 
Saturday, November 9, 3 p.m., The James Watt Memorial 
Institute, Birmingham. Annual General Mecting. 
* Air Raid Shelters: Their Construction and Ventila- 
tion,”” by Dr. C. M. Walter. 











NOTES FROM THE NORTH. 
GLasGcow. Wednesday 
Scottish Stecl Trade.—The activity in the Scottish 
steel trade is still at a high level, and as good stocks 
}of raw materials have been accumulated lately full 
| Production is assured for some time to come. There 
| has been little change in the actual position during the 
past week and the demand for all classes of stee! con- 
tinues strong. Specifications from the shipbuilding 


| industry are coming in steadily and the demand for 


ship plates and sections amounts to a large tonnage. 
Light material of all kinds is in urgent request, and 
makers of black and galvanised sheets have so many 


| orders on hand that all plant is running at full capacity. 


The following are the current quotations :—Boiler 
plates, 151. per ton ; ship plates, 14/. 3s. per ton ; sections, 
131. 13s. per ton; medium plates, rolled in sheet mills. 
4 in. and thicker, 181. 7s. 6d. per ton; mild-steel black 
sheets, No. 21-24 gauge, close annealed, 191, 7s, 6d. per 
ton ; galvanised sheets, plain, No, 21-24 gauge, 231. 2s. 6d. 
per ton, and corrugated, No. 24 gauge, 22/, 12s. 6d. per 
ton. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron makers are experiencing a steady demand at present 
and satisfactory conditions are general. The re-rollers 
of steel bars have a large amount of work on band and 
are all fully employed. Stocks of semies are now ample 
and although production is on a large scale, consumers 
constant pressure for deliveries, 
To-day’s quotations are as follows :—Crown bars, 
15!/. 28. 6d. per ton; best iron, 151. per ton; No. 3 bars, 
131. 738. 6d. per ton; No. 4 bars, 131. 12s, 6d. per ton; 
re-rolled steel bars, tested, 151. lls. 6d. per ton, and 
untested, 151. 8s. 6d. per ton; angles and tees, 4 in. and 
under, tested, 151. 1s. 6d. per ton, and untested, 
141. 188. 6d. per ton. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the 
week and all furnaces are in full operation. The present 
large output of steel-making iron is very quickly absorbed 
owing to the active conditions prevailing at the steelworks, 
but a more steady demand for foundry grades would 
be welcomed. The supplies of iron ore are very satis- 
factory and good stocks are held. 








THE PERKIN MEDAL.—Dr. J. V. N. Dorr has been 
elected to receive the Perkin Medal of the Society of 
Chemical Industry for 1941. He is at present the 
active head of the Dorr Company, Inc., New York, 
and his inventions include the classifier, thickener and 
agitator which bear his name. The Medal will be 
presented on January 10, 1941, at a meeting to be held 
at the Chemists’ Club, New York City. 
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Fia. 4. Rope Winch AND 


HYDRAULICS RESEARCH LABORA. | 
TORY AT OTTAWA. 


In order to supplement the limited facilities, at 
present available in Canada for research on hydraulic 
structures, the National Research Council of the | 
Dominion has built a new laboratory at Ottawa. We | 
learn from Canadian Machinery that the new laboratory | 
forms part of the Division of Mechanical Engineering, | 
and that the Hon. J. A. MacKinnon, Chairman of the | 
Committee of the Privy Council on Scientific and 
Industrial Research which deals with matters of 
policy relating to the National Research Council, has 
announced that the laboratory has been erected on 
the recommendation and under the guidance of a 
committee composed of technical representatives from 
four Dominion Government Departments. Space 
and equipment have been provided in the new labora 
tory building for making model investigations relating 
to many classes of hydraulic structures. The design of 
canal locks, dams, spillways, gates, hydro-electri 
plant equipment and other structures of similar type 
will be investigated and it will be possible to 
undertake work on some classes of hydraulic problems | 
connected with rivers. Moreover, many questions | 
relating to the flow of fluids in pipes will come within 
the scope of the work of the laboratory. A feature of 
importance is that large quantities of water, sufficient 
for the largest models that can be accommodated, are 
available. In common with all the facilities owned by 
the National Research Council, the new laboratory 
has been provided to serve the needs of the Dominion 
as a whole. The apparatus and equipment will be 
available, not only for investigations of national interest 
but also for the solution of specific problems which arise 
in industrial development by private enterprise. 


also 








Tue Late Mr. J. B. Macks y.-—-We have learned with 
regret of the death of Mr. James Black Mackay, 
\.M.1.Mech.E., which took place on October 3, after a 
Mr. Mackay, who was 54 years of age, was 
well known as one of the technical representatives of 
the Oil Company. Limited, and previously 
as general manager of the Luton works of Messrs. The 
Skefko Ball Bearing Company, Limited. Mr. Mackay 
had had a varied career. His schooling was received at 
the Hillhead High School, Glasgow, and he attended the 
Manchester School of Technology during an apprentice- 
ship of four years with The British Westinghouse Com- 
In 1906, he joined the erection staff of The British 
Company at Rugby; and, in the 


long illness 


Vacuum 


pany. 
Thomson -Houston 


following year, went to the United States, where he was 
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MAVOR AND COULSON, LIMITED, 


(For Description, see Page 347.) 









LOADING CONVEYOR. 


GLASGOW. 














Fie. 5. Conveyor wit 
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Fie. 6. 











CONVEYOR BEING WHEELED INTO POSITION. 











Fie. 7. 


similarly employed with the Allis-Chalmers Company at 
Milwaukee and Port Washington, Wisconsin. Returning 
to this country, he was engaged from 1909 to 1911 in the 


IpLeERS MountTEeD ON INVERTED 


TROUGHING. 
ment with Messrs. Herbert Morris, Limited, Lough- 
borough, with whom he remained for four years. The 


next eight years, 1916 to 1925, he spent with Messrs. The 


drawing office of Messrs. John Brown and Company, | Skefko Company, before joining the technical staff of 


Limited, Clydebank, concurrently attending the Glasgow 
Technical College ; but, in 1912, took up a sales appoint- 





Messrs. The Vacuum Oil Company. He was elected an 


\.M.I.Mech.E. in 1925. 
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The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch, Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 








TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
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THE ACCURACY OF 
MACHINE TOOLS. 


In all the circumstances, it is not very surprising 


Institution 


of 


Engineers 


that no clear-cut conclusions emerged from the 
discussion on ‘The Desirability of Acceptance 
Test Charts for Machine Tools,’ which was held at 
Mechanical 


on 


tion. Passed proofs must be in our hands by 
i will be 
The Proprietors will not hold 
themselves responsible for blocks left in their 


Saturday morning, otherwise they 


taken as correct. 


possession for more than two years. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Post Office 
Orders should be made payable at Bedford Street, 


Bank, Limited, Charing Cross Branch.’ 


Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from I8 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730, 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 





and for retail sales. 








October 25 and is reported on page 354 of this 
issue of ENGINEERING. The fact that the time of 
the meeting had been advanced from the usual 
hour of 6 p.m. to 2.30 in the afternoon doubtless 
contributed to the smallness of the attendance ; 
and, although the discussion was more lively at 
times than might appear from the mere record 
of the opinions expressed, the absence of many 
representatives of the Machine Tool Trades’ 
| Association, whose official attitude towards the 
proposals was plainly stated in the letter which 
was reproduced on page 468 of our 149th volume, 
made the proceedings rather one-sided. That 
letter recorded that the Association had strongly 
urged upon the Institution of Production Engineers 
| that consideration of the subject should be deferred 
| until after the war, on the ground that, while the 
| war was in progress, the machine-tool industry 
| could not spare the time that its members would 
| have to devote to a problem of this nature; and 
| that as the Institution, in collaboration with the 
| Institution of Mechanical Engineers, had proceeded 
| with the preparation of its Acceptance Charts, 
| the Council of the Machine Tool Trades Association 
|had advised its) members not to accept orders 
| which were conditional upon conformity with these 
| charts. “It is regarded as elementary,” the letter | 
|concluded, “that publication of these charts | 
should not have taken place without the fullest | 
| concurrence of the industry, and that the present 
time is an impossible one in which to obtain such | 
concurrence.’ As nothing has since occurred to 
| modify this point of view, unless to intensify the 
| stated objection, it was hardly to be expected that 
the machine-tool industry should be strongly 
represented at a Friday-afternoon meeting in 
London, convened merely to discuss a matter which, ' 
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jin the expressed opinion of its official spokesmen, 
| was decidedly inopportune. 

| Among those who did attend, however, there 
| were several who put cogently the opposite point 
| of view, namely, that the very fact that so many 
| firms had undertaken machine-tool manufacture, 


~|as a contribution to the national war effort, who 


had little or no special experience of this branch 
of engineering, made it more than ever desirable 
to institute without delay some common standard 
of accuracy to which they might work. Incidentally, 
it was suggested, the existence of such a standard, 
provided its acceptance could be negotiated, 
should be of material assistance in promoting sales 
of British machine tools overseas, as it would 
provide the potential user with a measure of the 
quality of the product offered to him, and a means 
to check the maintenance of its accuracy, should 
he eventually make the purchase. 

The force of these arguments, on both sides, is 
evident ; but they are not the only arguments 
that might be adduced, nor, it may be suspected, 
are they even the most potent influences at work. 
The attempt to introduce acceptance tests for 
machine tools—or, at least, the realisation that 
such tests might be desirable—is not a war-time 
development, but dates back several years earlier. 
Something of the history of the movement was 
given in a leading article in ENGINEERING of May 3, 
1940, wherein we commented on the letter from 
the Machine Tool Trades Association, previously 
mentioned, which appeared in the same issue. 
So far back as 1933, a committee was set up by the 
British Standards Institution for the purpose of 
preparing standard specifications for machine-tool 
tests; but the manufacturers, as a body, gave it 
no support, and the proposal lapsed automatically. 
It will be recalled that a cardinal principle of the 
British Standards Institution has always been not 
to proceed with any standardisation unless all the 
parties concerned were agreed that such a course 
was desirable. The difference of opinion on this 
point in 1933 was quite definite, and it may be 
questioned whether subsequent events have done 
anything to lessen the divergence. 

Undoubtedly, an accepted standard would lead 
to a wider uniformity of practice ; and the provi- 
sional acceptance of the alignment charts produced 
by the two institutions would probably have the 
same effect, to a lesser degree, even if the members 
of the Machine Tool Trades Association held aloof 
and adhered to their present practice (which it has 
never been suggested is in any way deficient), as 
the many war-time makers of machine tools would 
probably welcome a ready-made standard as a means 
of avoiding the considerable task of formulating 
their own. It was pointed out repeatedly, in the 
course of last Friday’s discussion, that the charts 
did not affect makers’ individual designs, which 
could remain as distinctive as they have always 
been; but in that fact there lies also a possible 
source of weakness, After the war, there will be 
many firms looking eagerly for opportunities to 
keep in operation the extended workshops now 
engaged on war production: more than once, 
indeed, we have been asked by such firms to suggest 
directions in which they might employ their plant 
when the flow of munitions orders ceases. If, by 
the existence of standard tests, firms inexperienced 
in machine-tool design are led to manufacture tools 
for export, without due regard to the essentials of 
satisfactory design; and if potential users, perhaps 
|in some remote country, not realising that the tests 
}are no criterion of design, are led to purchase the 
| machines on the strength of conformity with such 
tests, the reputation of the British machine-tool 
industry as a whole may easily suffer to an appre- 
ciable and wholly undeserved extent. 

It appears, essential, therefore, that the official 
representatives of the established industry shall be 
induced to collaborate in any attempt to put forward 
acceptance tests which might come to be regarded 
as a ‘“ National Mark’’; and, as the doubts 
which evidently inspired their failure to support the 
standardisation proposals of 1933 may be presumed 
still to exist, the removal of these doubts would 
seem to be the next problem to be tackled by the 
sponsors of the charts. This should not be an 
impossible task, given the necessary goodwill. 














THE FUTURE OF 
TRANSPORT. 


THOUGH war as a means of settling disputes and 
of imposing the will of one nation on a smaller 
and weaker community is to be universally deplored, 
it may be argued that it has its uses as a stimulant 
to human progress. The developments which took 
place in aeronautics and in wire and radio communi- 
cation as the result of the researches that were 
conducted for military purposes from 1914 to 
1918 are examples which will occur to readers of 
ENGINEERING. It may be added, too, that the 
value of much of the other work that was done has 
not been counteracted by the uses to which it was 
temporarily put. The same, with a similar proviso, 
is true in the social sphere. Indeed, it may be 
said that as the result of the 1914-18 war the world 
became in many ways a better place. It is highly 
probable that the same will be true of the present 
contest, though that. of course, is no argument for 
war. It would be well, therefore, if some organisa- 
tion could be established without delay to consider 
how the many lessons that we are now being taught 
can best be applied during the coming years, when 
we shall be again at peace. 

In no field is this truer than that of transport ; 
ind since it is a field in which before the war a 
nation-wide organisation was conspicuous by its 
absence, the experience of the last few weeks, 
when things have been done which heretofore would 
have been considered impossible, might well be 
drawn upon to see whether by applying them 
permanently improvements can be effected. In 
doing this, it may be postulated that the effects 
of the air raids from which this country has suffered 
day and night for the past few weeks have been 
more superficial and less profound than we anti- 
cipated or the enemy wished. It is true that there 
has been considerable delay both to passenger and 
goods traffic, and it is probable that as autumn 
merges into winter these delays, with their conse- 
quent inconvenience and discomfort, will increase. 
The machine, however, has only been slowed down ; 
it has not heen stopped. This result is largely 
due, we believe, to careful planning and to the 
energy and self-sacrifice of the great majority of 
those concerned. Nevertheless, there is room for 
improvement, especially in the direction of greater 
flexibility. What we mean may be best illustrated 
by an example. 

It is no secret that, in common with the other 
railway systems of the country, the network of 
the London Passenger Transport Board has suffered 
from the unwelcome attention of Marshal Géring’s 
The result is that at times one or more 
have been incapable of carrying their 
wonted traffic, and the working population of the 
Metropolis, in consequence, has been, to put it 


airmen. 


sections 


mildly, inconvenienced. The Board, however, has 
the advantage of also operating an extensive 
service, and the vehicles have been 
ingeniously and energetically utilised to replace 
the missing links. The results are a tribute to the 
management, and have been much appreciated by 
the public. We are glad tc learn that these arrange- 
ments are to be extended, and that rail and road, 
instead of acting in rivalry, are to work even more 
It is also satisfactory that 


omnibus 


closely in co-operation. 
the owners of private vehicles are to be brought 
into the scheme. This is one matter the implica- 
tions of which might be fully examined with a view 
to their post-war application. 

Such co-operation need not, and should not, even 
now, be confined to two branches of the London 
Passenger Transport Board. The ways and works 
of the main-line railways have aiso suffered damage. 
In this case, however, the closing of gaps has 
not been so energetically pursued. For example, 
an important London terminus having been tem- 
porarily closed, it was left to passengers to find 
their own way to an alternative starting point, 
though the inauguration of a special "bus service 
would have been a desirable and helpful remedy. 
Cenerally 
native routes has not been advertised in the way 
it might have been, neither, considering the interest 
which the railway companies take in publicity, has 


speaking, too, the existence of alter- 
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sufficient energy been exercised in acquaintingintend- | 


ing passengers of the position. It is more than 
ever the duty of the railways at the presént time 
to ensure that passengers are conveyed with as 
little difficulty and delay as possible. This is parti- 
cularly the case in the London area, where the time 
spent in travelling, even normally, amounts to a 
considerable part of the working day. 

A consideration of the work of the London 
Passenger Transport Board discloses another 
point which certainly requires consideration and 
is equally certainly of engineering interest. This 
is the fact that the use of electric traction has 
not, as many predicted, rendered the operation of 
the railways more difficult. Experiences on the 
Southern Railway bear this out. In fact, where 
damage has been done to the track, it is the civil 
rather than the electrical departments which 
have been faced with the heavier task. More- 
over, the inherent advantages of electric traction, 
its high acceleration, its flexibility in terminal 
working, and the separation of the power-generating 
equipment from the train, have all been fully 
proved. The possibilities of extending the use 
of electric traction rather than limiting it must, 
therefore, be one of the subjects to be consi- 
dered and fully investigated from more than one 
point of view. In this connection, it may be noted 
that the argument that since the outbreak of war 
electrification has been an advantage rather than 
the reverse is supported by experiences in other 
countries. Italy, in particular, has scored heavily 
owing to the fact that it has been able to use its 
native water power for traction in place of imported 
coal, while the same is true of Switzerland and, in a 
lesser degree, of France and Sweden. In this country, 
it is true, coal will continue to be the principal 
source of energy whether it is used in steam loco- 
motives or for the generation of electricity. There 
are good reasons, however, why economy in its 
consumption should be encouraged by every possible 
means. One way of doing this is by taking advantage 
of the great savings in coal consumption which 
have been brought about in recent years by the 
designers of our large power stations. 

This point is interestingly discussed in a paper 
which was read by Mr. Philip Torchio before the 


American Institute of Electrical Engineers, at the | 


beginning of the present year. He argues that 
when electricity first became available for traction, 
an obstacle to its use, which tended to counteract 
its remarkable flexibility in handling traffic, was the 
necessity not only of providing new track equip- 
ment, but of building special generating stations. 
The latter need, of course, arose from the absence 
of widespread transmission and distribution net- 
works, a state of affairs which both in this country 
and in the United States has been greatly altered 
by recent developments. At the present time, it 
is possible to superimpose a railway load on the 
domestic "and industrial demand with advantages 
to both, as has, in fact, been done in the case of the 
greater part of the Southern Railway electrification. 
After the war, therefore, a more general electrifi- 
cation of our railways might be considered from 
this point of view, especially as experience has shown 


| that the financial benefits of such a change, where 


appropriate traffic conditions exist, are not to 
be despised. At the same time, it is desirable 
that each case should be considered on its merits for, 
to quote Mr. Torchio again, it is notable that of 
the total power consumed on American railways 
only 2} per cent. can be placed to the electrical 
account. Such a result cannot be due to mere 
prejudice, since the Americans are never averse 
from adopting something new simply because it 
is new. It would seem to indicate, in fact, that 
under the existing conditions electric traction has 


not demonstrated definite advantages over steam. | 


Exactly what the determining factors are, however, 
require the most careful analysis, and these must 
certainly be examined when the future of traction 
is being considered. There are many other problems 
which must receive attention. Among them is not 
only to decide what to do, but also who is to do it. 
The suggestion that the Minister of Transport should 
be assisted by a full-time council of professional men 
indicates one way of bringing about a reorganisa- 
tion that is much to be desired. 
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THe INCREASE IN Rartway F args. 


THE best that can be said about the recommenda- 
tions of the Charges (Railway Control) Consultative 
Committee, which, as the Minister of Transport 
announced in the House of Commons last week, 
have been accepted by the Government, is that 
they are not as bad as was expected. The main 
points are that there will be an increase of 6 per 
cent. in the present railway fares and charges, but 
that neither season and workmen’s tickets nor the 
fares on the London Passenger Transport system 
(except those on the coach services) will be altered. 
Explaining this decision to a Press Conference. 
Colonel Moore-Brabazon said that on the basis of 
the average of the past three years the Govern- 
ment had taken 40,000,000/., more or less, as 
the amount which ought to be guaranteed under 
the present control scheme. It was felt that at 
the end of the war the railways should be self- 
supporting and in a healthy state. At any rate, 
there need be no such claim as that of over 
60,000,000]. for war damage, which had been made 
in 1919. Under the agreement increased costs 
could be passed on to the user. The Consultative 
Committee found that these amounted to 46,000,000/. 
Of this sum, 32,000,000/. was covered by the recent 
increase of 10 per cent., leaving a balance of 
14,000,0001. to be found. The Minister also an- 
nounced that the arrangement whereby war damage 
up to 10,000,000/. a year could be charged for by 
increasing the rates would be abrogated in view of 
the decision to make this liability a national concern. 
Matters cannot, however, rest there, and it seems 
as if the time has come, if it is not already overdue, 
when the badly drafted agreement should be con- 
sidered with a view to revision. Higher charges 
by the railways mean higher costs for everybody. 
including the Government, with the inevitable 
result that still further increases are demanded. In 
some ways, the Government has done useful work 
in checking the * vicious spiral’ of rising costs, 
prices and wages. It cannot, however, be said that 
this is one of them. 


THe Ministry OF WorxKS AND BUILDINGS. 


A study of the duties that are to be undertaken 
by the new Ministry of Works and Buildings leads 
to the conclusion that plenty of scope will be found 
for Lorth Reith’s well-known organising powers. 
According to Mr. Attlee, he will be responsible for 
the erection of all new civil works and buildings 
required by the Government Departments and will. 
in passing, take over the whole of the present organi- 
sation of H.M. Office of Works, including the new 
building section of the Ordnance Factories and the 
approval of plans for the construction and extension 
of factories to the cost of which the Minister of 
Supply is contributing. He will also be responsible 
for licensing private building and for determining 
the priority of proposals for reconstructing buildings 
damaged by air raids. He may arrange to erect 
new works not of a highly specialised character, 
such as stores and depots and houses, and buildings 
of an architectural nature for the service depart- 
ments and Ministry of Aircraft Production, though 
highly specialised work, such as the construction of 
aerodromes, will remain in present hands. He may 
further arrange for the supervision of contracts for 
the erection or extension of private factories 
required for war production. The Production 
Council will lay down the general order of priority 
of building work. Lord Reith, however, will be a 
member of this Council and will determine the 
application of its direction to the priority of parti- 
cular buildings. He will be empowered to call 
upon all departments responsible for the erection 
and maintenance of buildings to furnish him with 
information regarding their present and prospectiv« 
demands for labour and materials. Finally, he will 
take steps to institute research into such questions 
as the adoption of substitutes for building materials 
which are in short supply and the modification of 
designs and specifications with a view to expedition 
and to ensure that the results of past and future 
research are promptly communicated to all con- 
cerned, 
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THE LATE MR. EDWARD 
DIXON, O.B.E. 


As recently as July 19 of this year, we had the 
pleasure of recording that the Staff Society of 
Messrs. Thos. Firth and John Brown, Limited, had 
presented his portrait in oils, painted by Captain 
Oswald Birley, to Mr. Edward Dixon, to mark his 
completion of fifty years’ service with the firm ; 
but, in doing so, we had no premonition that the 
oecasion would arise for the portrait to be repro- 
duced in the same volume of ENGINEERING, as a 
memorial to the chairman who has presided over 
the board of directors of this journa! for the past 
eleven years, in succession to his father-in-law, the 
late Mr. A. T. Hollings- 
worth, and whose 
sage counsel has been 
so often justified by 
the course of events 
during that difficult 
period of world unrest 
and industrial tribu- 
lation. In such a time, 
the value of a broad 
outlook, based on ex- 
tensive personal con- 
tacts among those 
whose responsibility it 
is to preserve and 
instil sanity of purpose 
in the conduct of com- 
mercial affairs, needs 
no emphasis ; and we 
count ourselves fortu- 
nate that the regime 
of Mr. Hollingsworth 
should have been suc- 
ceeded by one not less 
considerate, while 
being even more thor- 
oughly informed on 
the general trends of 
the day. 

Mr. Dixon was a 
Yorkshireman, having 
been born in Sheffield 
on August 14, 1872. 
His father, John 
Dixon, was trained, 
and practised, as a 
solicitor, but was sub 
sequently called to 
the Bar of Lincoln’s 
Inn, and eventually 
became a Q.C. Al- 
though he was related 
by marriage to the 
Firth family, he had 
no personal connection 
with the steel indus- 
try, and there appears 
to have heen no parti- 
cular reason why Ed- 
ward, the second of 
John Dixon’s four sons, 
should have chosen to 
undergo training in 
that arduous trade on 
leaving Sherborne ‘ 
School, Dorset, in preference to adopting a profes- 
sional career. Hav ing done so, however, he applied 
himself to it with characteristic thoroughness, and in 
the course of his apprenticeship with Messrs. Thos. 
Firth and Sons, at the Norfolk Works, Sheffield, he | 
passed successively through the forge department, 
machine shops, drawing office and chemical labora- | 
tory. Concurrently, he attended lectures at the | 
Firth College, Sheffield, thus acquiring a sound 
theoretical as well as practical knowledge of the pro- 
cesses of heavy steel manufacture, especially for 
marine and armaments purposes, on which the works 
was principally engaged. He spent some time in 
France, studying steelworks practice at St. Etienne, 
before returning to the Norfolk Works in 1895 to take 
charge of the shot forge. In 1909, he was appointed 
works manager of the gun department as a whole, 
soon afterwards becoming general manager. Two! 
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years later he became a local director, and, in 1920, | Dixon’s business career was his strong belief in the 
a full director of the firm; and when, in 1931,| value of co-operation between competitors. The 
Messrs. Thos. Firth and Sons amalgamated with | waste of effort and the ill-feeling often engendered 
Messrs. John Brown and Company, Limited, Mr. | by cut-throat antagonism in business were abhorent 
Dixon was elected to the new board of Messrs. | to him, and he devoted much time and energy, with 
Thos, Firth and John Brown, Limited. He was} marked success, to the promotion of trade associa- 
also a director of High Speed Steel Alloys, Limited, | tions designed to this end. In his own words, 
of Widnes, and chairman of Firth-Derihon Stamp-| when acknowledging the presentation of his por- 
ings, Limited, Sheffield, and of L’Agence des! trait, “when I began to take an active part in 
Aciéries Firth Sheffield, Liége. For his services in| the commercial side of the business, I quickly 
developing munitions production, he was awarded | realised how friendship might play a very important 
the O.B.E. in 1918. part between the steel-making firms and_ their 
As indicated above, Mr. Dixon’s association with | customers. The formation of trade associations 
ENGINEERING had its origin in family connections, brought about the closest co-operation of the inter- 
his father-in-law, the late Mr. Alexander T. Hollings- | ested firms, the heads of whom became personal 
worth, having acquired this journal from its founder, | friends instead of showing the jealous spirit which had 
previously existed.” 
Mr. Allan J. Grant, 
managing director of 
Messrs. Thos. Firth 
and John Brown, 
Limited, in his intro- 
ductory remarks at 
the same ceremony, 
mentioned that Mr. 
Dixon had been chair- 
man, since 1922, of 
the Federated Forge- 
masters’ Association, 
which had been 
founded in 1897 by 
Mr. J. Rossiter Hoyle 
and Mr. Bernard Firth 
as the Steel Forge- 
masters’ Association. 
He was also chairman 
of the National Forge- 
masters’ Association, 
which was formed for 
the purpose of affiliat- 
ing the Federated 
Forgemasters, the 
English and Scottish 
Forgemasters’ Asso- 
ciation, and the Mid- 
land Forgemasters’ 
Association with the 
British lron and Steel 
Federation. He took 
an active part in co- 
ordinating the various 
castings associations 
which ultimately 
formed the General 
Steel Castings Assovia- 
tion; was a member 
of the committee and 
a trustee of the High- 
Speed Steels and Alloy 
Steels Associations ; 
chairman of the File 
Trade Association 
since its formation in 
1922, and of the 
Ground - Thread Tap 
Tur Late Mr. Epwarpv Dixon, O.B.E. Association, the Special 
Billet and Gun Forg- 
ings Association, the 
Acid Forged — Ingot 
Makers’ Association, 
and the Shoe and Die 


Zerah Colburn, so long ago as 1870. It was then | Association, being responsible for the formation of 


edited by Mr. (afterwards Dr.) William H. Maw | the two last-named, and chairman of both since 
and Mr. James Dredge, and it was these three, | their inception. He was also actively interested 
working in the closest and most friendly collabora- | in the Railway Tyre and Axle Makers’ Association, 
tion, who directed its fortunes until 1906, when | the Twist Drill Traders’ Association and the Milling 
Mr. Dredge died. Dr. Maw died in 1924, and it| Cutter and Reamer Association. For many years 
was in the following year that Mr. Dixon was|he was a Searcher of the Cutlers Company, and 
elected to the board of Engineering, Limited, the | greatly regretted that, for family reasons, he was 
private company which, in 1891, had succeeded} unable to accept nomination as Master Cutler. 
the original partnership. When Mr. Hollingsworth | Following the retirement of Mr. F. C. Fairholme, too, 
died on December 31, 1928, Mr. Dixon became | he had been chairman, for a number of years, of 
chairman of the board in his stead, and, therefore, | the Sheffjeld and District Economic League. 
had occupied that position for nearly twelve years.| On the social side, Mr. Dixon had many interests. 
Had he lived a few months longer, he would have | Latterly, his chief recreation had been game 
had the pleasure of seeing the completion of 75 years’ | shooting, at which he was still no mean performer, 
publication of ENGINEERING, the first issue having | in spite of the handicap of failing sight in his right 
appeared on January 5, 1866. jeye; a disability which he overcame by using a 
Perhaps the most marked characteristic of Mr.! gun with an offset stock, enabling him to shoot 
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from the right shoulder while aiming with his left 
eye. He was a keen motorist—one of the first in 
Sheffield, where he pioneered the use of special 
alloy steels in motor-car construction, and was a 
very early member of the Royal Automobile Club. 
The club which he used most frequently in London, 
however, was Boodle’s. In his younger days, he 
was a keen Rugby footballer, and played for many 
years for Blackheath, although to do so often 
entailed a special journey from Sheffield. At 
tennis, also, he played a vigorous and skilful game 
until well advanced in middle life. 

Mr. Dixon is survived by his widow and three 
sons, to whom we desire to offer all the sympathy 
that comes from a personal appreciation of the 
magnitude of their loss. The two younger sons, 
Captain David Dixon and Lieutenant Gordon 
Dixon, served in France and Belgium with the 
Grenadier Guards, and both were fortunate in 
returning safely to this country. The eldest 
Mr. John Alexander Dixon, M.A. (Cantab.), 
his father as 


son, 


succeeds 


A.M.1.Mech.E., who now 
chairman, has been connected for some 14 years 
with ENGINEERING and, since 1936, has been 


manager and publisher. 
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M.Inst.C.E., whose practice embraced gas works 
as well as water-supply undertakings ; and, during 
the next four years, he was concerned with new 
plant or extensions at Braintree, Halstead, Saffron 
Walden, Gainsborough, and other water works, 
and at the gas works at Brentwood, Woking, 
Cromer, and Ilford, among others. Towards the 
end of 1892, he was taken into partnership, and, 
when Mr. Church died in 1896, continued the 
practice alone. Works subsequently designed and 
constructed by him or under his supervision include 
water-works plant at Lincoln, Chelmsford, Skegness, 
Selby, Cowes, and Llandrindod Wells, and various 
gas works or plant extensions. He contributed 
various papers to technical institutions, and wrote 
a book on Waterworks Law for Small Towns. 

As mentioned, Mr. Griffith a prominent 
member of the Institution of Water Engineers. He 
acted as secretary from 1899 to 1921, and served on 
the Council from 1921 to 1928. In 1937, the Council 
marked their appreciation of his long and intimate 
connection with the Institution by electing him | 
honorary member. He became an _ associate- | 
member of the Institution of Civil Engineers in | 
1892, being transferred to member in 1901; and| 


was 


| was elected member of the Institution of Mechanical | 


THE LATE COL. E. W. R. 
PINKNEY, D.S.O. 


WE regret to record the death of Colonel Edmund 
Walter Renny Pinkney, D.S.O., a director of Messrs. 
Swan, Hunter and Wigham Richardson, Limited,and 
general manager of their repair and dry-docks 
department, which took place at his home in 
Newcastle-on-Tyne, on October 21. Colonel Pink- 
ney, who was 63 years of age, was the second son of | 
the late Mr. Thomas Pinkney, a well-known North- | 
Kast Coast shipbroker, and was educated at Dulwich 
College, where he took an engineering course of 
three years before serving a five-years’ apprentice- 
ship at Messrs. William Allan and Company’s 
Scotia Engine Works, Sunderland. On completion 
of his apprenticeship, in 1896, he went to sea, and 
in due course obtained a Board of Trade first-class 
certificate. He continued to follow the sea until | 
1900, when he joined the firm of Messrs. Thomas 
Pinkney and Son, shipbrokers, in order to obtain 
commercial experience. Three years later he was 
appointed to the ship-repairing staff of Messrs. | 
Swan, Hunter and Wigham Richardson, becoming 
general manager of their dry-docks department in 
1919, and being made a director of the firm in 1923. 
A keen Territorial officer, Colonel Pinkney was on 
active service throughout the war of 1914-18, and, 
in 1916, was awarded the D.S.O. He also received 
the Territorial Decoration. He was a Justice of the 
Peace, and, in 1924, appointed Deputy- 
Lieutenant of the county of Northumberland. He 
was elected a member of the Institution of Naval 
Architects in 1925, and had time 
vice-chairman of the Conference and Works Board 
of the Shipbuilding Employers’ Federation. 


was 


been for some 








THE LATE MR. PERCY 
GRIFFITH, M.Inst.C.E. 


Tue Institution of Water Engineers has lost one 
of original members and most active officers 
by the death, on October 23, of Mr. Percy Griffith, 
M.Inst.C.E., consulting water engineer, of 39, 
Victoria-street, Westminster. Mr. Griffith, who was 
born June 9, 1865, was educated at private 
schools in London and at Bexley, Kent, matricu- 
lating in 1880, and entering es a student in the 
engineering department at King’s College, London. 
In 1881, however, he transferred to the Crystal 
Palace School of Engineering, where he remained 
until the end of the following year. From 1883 
to 1886, he was an apprentice with Messrs. H. 
Young and Company, then at the Eccleston Iron- 
works, Pimlico, and on completing his apprenticeship | 
served for two years in their drawing office and as 
resident engineer during the erection of pumping 
machinery at Godalming Water Works. 

Mr. Griffith’s career a consultant began in 
1888 with a post as assistant to Mr. W. Jabez Church, 


its 


on 


as 


| Association of Consulting Engineers, and a Fellow 


| their opinions and thus help to crystallise the views | 


Engineers in 1895. He was also a member of the | 
of the Geological Society and of the Royal Sanitary 
Institute. Since 1929, he had been associated in 
practice with Mr. Herbert G. Hoskings, M.Inst.C.E. 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


A JOINT meeting of the Institution of Mechanical | 
Engineers and the Institution of Production | 
Engineers was held at Storey’s Gate, St. James’s | 
Park, London, 8.W.1, on Friday, October 25, | 
under the chairmanship of Mr. W. A. Stanier, vice- 





| president of the Institution of Mechanical Engineers. | 
| 


Acceptance Test CHarts ror Macutne TOoo.s. | 


The meeting was held for the discussion of the | 
subject of “The Desirability of Acceptance Test | 
Charts for Machine Tools.” No formal paper was | 
read, but the discussion centred round the report | 
entitled Acceptance Test Charts for Machine Tools| 
(Part I), published jointly by the two Institutions | 
and commented on in ENGINEERING, vol. 149,} 
pages 463 and 468 (1940). 

Mr. Stanier, in opening the meeting, observed | 


that the subject was one of importance and, though 


| present circumstances made it difficult to secure 


as full a discussion as was desirable, the meeting | 
should be useful in enabling members to express | 


of machine-tool manufacturers and those production 
and mechanical engineers who were interested. 

The discussion was opened by Mr. Mark H. Taylor, 
a member of the Research Committee of the 
Institution of Production Engineers, who commenced 
by paying a tribute to the work of the late Mr. H. C. 
Armitage, who had collected many valuable data. 
These, together with the methods 
proposed by Colonel P. Salmon and Dr. G. Schlesin- 
ger, had formed the basis of the set of acceptance 
charts published by the Committee of the Institution 
of Production Engineers. There had some 
criticism of these charts; for example, that the 
tolerances permitted were coarser than those 
already adopted by certain machine-tool makers. 
It might be that further charts would be required 
for precision machinery, but the first charts, it 
must be understood, did not legislate for anything 
but the minimum acceptable standards. The real 
point before the meeting to decide whether 
the type of chart recently published was desirable and 
useful. With regard to individual tools, it might 
be maintained that if a required standard of accuracy 
of product had to be achieved by unskilled labour, 
that was a very good argument at the present day 
for asking for a prescribed accuracy of the tool. 
But this not all; many shops contained a 
number of machines of equal capacity but, not 
infrequently, of different makes. It not an 
easy task to load these machines economically if 


acceptance 


been 


was 


was 


was 





Nov. I, I940. 


their standard of accuracy varied, whether this 
loading was done by the foreman or the progress 
office. A uniform standard of accuracy would 
remove this disability. 

No implication that machine tools were inaccu- 
rately produced was intended, but there was no 
common standard of accuracy. Moreover, the 
accuracy of a machine-tool might be negatived 
by rough handling in transit or by improper installa- 
tion. The manufacturers ought to welcome 
commonly understood technique which assured 
proper handling of the tool before it was put to 
use. The charts provided this ; one section included 
levelling, another determined the correct relationship 
of the different units on assembly, and so forth. 
The geometrical tests suggested covered the general 
functioning ; other practical tests covered the 
checking of rigidity, freedom from chatter, and the 
like. It was not correct to assume that inter- 
changeability of parts would result in invariable 
accuracy of the tool. The checking of a machine 
by means of work on a sample test piece was also 
fallacious. The majority of machine tools had 
often to operate on a varied range of work, perhaps 
not visualised when the machine was ordered. 
Those manufacturers who were that their 
machines could pass the simple acceptance tests 


a 


sure 


laid down in the charts should welcome these 
charts. The charts, however, were intended to 
cover machines that had been some time in use 


as well as new ones, a particularly valuable function, 
he submitted, at a time like the present, when old 
machines were of great value. If the output was 
to be maintained at a given standard of accuracy, 
it was necessary to make sure that the machines 
themselves reached a practicable standard. 

Mr. Stanier, confirming the need for accuracy in 
installing a new machine, referred to the case of 
a wheel lathe in which the use of a spirit level during 
erection had resulted in want of parallelism in the 
face plates, while the employment of a tubular micro 
meter had located the error, which was then readily 
corrected. He pointed out that the acceptance 
had nothing to do with design; they 
embodied a method of testing used much more on 
the Continent than in this country, and enabled both 
makers and users to determine whether any machine 
would work in situ within the limits required. 

Mr. J. D. Scaife was of opinion that the desira- 
bility of acceptance charts was not generally 
questioned ; most machine-tool makers had some 
tests of their own. What was in question, he 
thought, was whether or not the matter should 
be dealt with by the British Standards Institution 
in the normal way. He believed that a national 
system of alignment tests would prove of real benefit 
to the tool manufacturer, since it might conceivably 
assist in more economical production, while th 
user would undoubtedly prefer a product which 
carried with it a certificate of prescribed tests of 
accuracy. The national benefit would be great. 
German machine-tool makers had been forced to 
prepare such standard tests when they began large- 
scale business with Soviet Russia, and Dr. Schlesin 
ger had prepared standards acceptable to both 
parties with resultant great expansion of trade. 
In the absence of co-operative action by the Machine 
Tool Trades Association, British manufacturers had 
had to fight individually in this market. He: 
thought it very unlikely that the machine-tool 
industry would examine the subject sufficiently 
broadly to recognise the possible advantages to 
themselves, apart from those to engineering gener- 
ally. The objection to national standards appar- 
ently came from those members of the industry 
who had already good standards of their own, so 
that it was not made on technical grounds. Rather 
he believed, the cause of the objection lay in th 
fear that such standards, if accepted by the trade. 


' would lay an easy and well-defined track to th 


markets of the larger firms for the weaker ones to 
follow. This attitude implied a failure to recognise 
that the export trade could suffer due to the la k 
of an accepted yardstick in the hands of overseas 
buyers. The question of natural standard align- 
ment tests in this country was, he held, one for th: 
general body of machine-tool users to settle for 
themselves and the two Institutions already 
concerned were quite competent within their own 
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FIFTY YEARS OF PRESSURE SCAVENGING. | 
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ranks both to prepare and publish the pertinent; great an onus placed on the tool maker, and he 
charts. As the demand for machine tools was| would have to safeguard himself in the matter of 
unprecedented at this time and machine tools} price. Mr. G. W. Clarke said that, in purchasing 
were being made by those outside the narrow trade, | machine tools, he had frequently specified that they 





there had never been so great a need for national | should be inspected at the maker’s works and satisfy 
a severe test there before they were accepted, and | 
Mr. J. E. Baty agreed that so many firms were | he had never yet found a machine-tool maker refuse 
starting to make machine tools for the first time|to submit to that condition. Mr. V. Gartside 
that it was absolutely essential to have some-| pointed out that it was not always possible to test | 
thing like what was proposed to put into the | a machine in the maker’s works, as the bed on which | 
hands of such firms now. Further, the charts would | it might be erected would differ from the final 
help the production engineer (who had not the time | foundation. One of the objections on the part of 
or experience to go into the question of tolerances) | machine-tool makers to alignment tests was that 
to understand just what accuracy he might expect | users might conclude that all machine tools for any 
from any particular class of machine tool. Again, | job must conform to them, whereas there were 
the use of the charts automatically brought into | numerous instances in which very accurate tolerances 
existence standard testing equipment. The British | were not necessary. 
Standards Institution, the National Physical Labora-| Mr. M. N. Taylor, referring to several of the points 
tory, Messrs. Taylor, Taylor and Hobson, and Dr. | raised, said that a real difficulty in accepting a 
Schlesinger were all engaged on work to this end, | machine tool in terms of production tests was that, 
and thus a sound basis for making the tests was | generally speaking, a machine tool might be called 
assured. If the alignment and other tests could be | upon to do an immense variety of operations, to| 
compiled as a British Standard Specification, they | cover which an impossibly long series of tests would | 
would be immediately circulated in Australia, New have to be devised. He thought the geometric) 
Zealand, South Africa and Canada, while it was | tests, backed by a few simple practical tests, would | 
known that India and South America were anxious | prove adequate. No particular work piece to cover 
to obtain goods from this country on British | all the conditions that might arise was practicable, 
Standard Specifications. The adoption of definite | though it was not impossible. The question of the 
specifications would show the world that the British | time and place of the tests made was a somewhat 
machine tool industry was alive to the needs of | undecided one, but it should be realised that the 
| tests were designed to enable a purchaser, when he 
Mr. A. Powis Bale agreed that the standard of | had installed the machine, to satisfy himself that 
accuracy varied enormously, as his own experience | it could do its job. This should relieve makers, for 
with a firm handling the products of nine or ten | while there was a possibility that the machine had 
machine-tool makers had shown. He suggested that, | never been accurate, it was much more likely that 
if this happened in a more or less composite body, | it might have been strained in transit, or had not 
even greater variations must exist among un- | been properly installed, 
related machine tool makers. Mr. G. W. Olarke| Dr. G. Schlesinger’s contribution to the discussion 
said that, while it was possible to produce accurate consisted in the main of an account of the work 
work on an inaccurate machine, the inevitable special | involved in preparing acceptance charts and the 
handling should not be necessary : a machine that | extent to which they were used in other countries. 
was reasonably accurate in all its alignments, so|The acceptance tests originated in a study that he 
that it would do its full range of work, was required. | had made of the different checking systems employed 
When he purchased electrical machinery, he could|and proved practicable by application to some 
specify exactly what he required, and was able to | 300,000 machine tools in a period of twelve years. 
get exactly what he needed. The buyer of machine| Mr. Stanier closed the meeting by stating that 
tools should be in a similar position. Mr. H. | he did not think that anyone present was under | 
Critchley raised the point of the time for which | any misapprehension about the practice of the best | 
a machine should be capable of remaining within | machine-tool makers in the country; it was well 
the limits of accuracy laid down, There did not| known that all of them had standards. The| 
appear to be anything on this question in the acceptance charts under discussion were an attempt | 
charts. Problems arose through differences in|to evolve some common standards and deserved 
wear and from surface finish and material, and this | careful consideration. The only point they did not 
affected accuracy to a different extent in different | seem to touch upon was a standard of finish for the 
machines. | various parts, and that was a matter of very vital 
Mr. F. Turner inquired whether it was proposed | importance in many of the moving parts of machine 
to carry out the alignment tests at the maker’s| tools. From the interest shown in the meeting 
works or whether, preferably, they should be made | and from articles appearing in the technical Press, 
when the machine was in position. It seemed | it was very evident that the subject was a live one, | 
reasonable that the alignment test should be supple- | and the discussion, when completed by written | 
mented by a production test, and, if possible, an | contributions in the Proceedings of the Institutions | 
overload test. Mr. G. H. Hales, commenting on the | concerned, should promote closer study of the | 
last speaker’s remarks, thought there would be diffi- | problems involved. He suggested, however, that it | 
culties from the tool makers’ point of view in making was still necessary to endeavour to overcome the | 
a production test after the machine had been| conservatism of the average British machine tool | 
installed for, say, a month. There would be too' manufacturer in the matter. 


standards of accuracy as now. 














the times. 
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LETTERS TO THE EDITOR. 


FIFTY YEARS OF PRESSURE 
SCAVENGING. 


To THe Eprror oF ENGINEERING. 

Str,—Mr. P. Jackson’s letter on the relative merits 
of pressure charging, which appeared in your issue of 
September 27, on page 256, is particularly interesting, 
because he is the first to give any precise information 
regarding the performance of the alternative methods 
of pressure charging on one engine. This, he says, is 
based on the fact that the engines are similar, but it is 
to be noticed that, in the last four lines of the second 
paragraph of his letter, Mr. Jackson states that “* pistons 
and cams were modified,’ so that his comparisons are 
not results of both types of superchargers on exactly 
the same type of engine. On the other hand, the 
particulars given in Mr. Tookey’s article for the relative 
performance of an engine with and without pressure 
charging, were for exactly the same engine, no change 
in valve timings or any other adjustment was made, 
other than the blower was not delivering air under 
pressure to the engine. The fuel consumptions under 
the alternative conditions of Mr. Tookey’s test are 
shown in curve C in the accompanying chart, clearly 
demonstrating that, with a properly arranged system, 
the cutting in or out of the blower has little or no 
influence on the thermal efficiency. 

Mr. Jackson points out that with the exhaust turbo- 
driven blower, there was a considerable improvement 
in fuel consumption throughout the full range of load 
on the engines to which he refers. This would suggest 
that the engines in the first place were not operating 
to the best advantage, and therefore readily responded 
to the beneficial effects of improved valve timings as 
well as the effect of pressure charging. If his test had 
been based on an engine giving satisfactory performance 
with atmospheric induction, then there would have been 
little or no change in the thermal efficiency throughout 
the atmospheric induction fractional loads. Mr. Jack- 
son’s curve A shows there was ample room for improve- 
ment in this respect, when compared with curve B 
plotted from curve C, for on the latter there is little 
or no difference in the thermal efficiency at fractional 
loads, when operating with or without the blower. 

Yours faithfully, 
For CrossLey-PREMIER ENGINES, LIMITED, 
A. Crrit Yeates, Chief Engineer. 


Sandiacre. October 25, 1940. 








MECHANISATION ON THE LAND. 


To THE Epiror or ENGINEERING. 

Str,—I read the leading article on the above subject 
in your issue of October 18, page 311, with considerable 
interest, mixed with some misgivings. Our old friend, 
“* Co-operative use of Implements,” seems to be poking 
its unwanted head up once again, to which is tagged a 
suggestion for an increased degree of standardisation. 
The difficulty about co-operation is, and, I suggest, 
always will be, that in any one area all the farmers 
want to use the same implement at the same time, 
and, as waiting, even for a day or two, is fraught with 
such financial risk in our uncertain weather, they just 
will not face it. I, personally, having considerable 
acquaintance with many farmers, cannot imagine 
farmer “‘ B” waiting patiently until farmer ‘“ A” has 
finished with, say, the co-operative tractor and binder. 
Harvest, and other operations, cannot be delayed 
without some risk, and even a 100-acre arable-land 
farmer will have his own tractor and binder, although 
it may only work five or six days per season. 

As regards standardisation, I would say that we 
already have a reasonable amount in the larger imple- 
ments and that any further degree might involve 
prohibition of import of all foreign makes; a thorny 
subject upon which I express no opinion. It is true 


ithat the smaller implements are frequently made 


locally, but the financial advantage arising from the 
standardised manufacture of these implements is so 
small that it does not seem worth the upset that 
would be caused. Then, again, it must be remembered 
that the consistency of the soil varies tremendously, 
sometimes in a single field, and experience has shown 
the need for different treatment involving different forms 
of the same implement, and it would be very difficult 
to drive the farmer off what he knows from experience 
to be the right type for his particular cultivation; if 
he were offered a standardised implement at lower cost 
he might pay more to a local firm for his own variation. 

In conclusion, I agree most sincerely with the 
recommendation of simple design and materials; the 


simpler the better is an excellent principle. 


Yours faithfully, 
J. G. B. Sams, 
Pembrey Vicarage, Carmarthenshire. 
October 25, 1940. 








SYNTHETIC RUBBERS.* 
By Lawrence A. Woop. 
(Continued from page 336.) 

Tue polysulphide rubbers can be vulcanised, like 
Neoprene, with the metallic oxides as vulcanising 
agents and sulphur as an accelerator. The chemical 
reaction must be of a type somewhat different from that 
in the vulcanisation of natural rubber, where there is a 
decrease in the number of double bonds in the long-chain 
molecules ; for the polysulphide rubbers an oxidation 
with the evolution of water and an increase in chain 
length has been suggested. Fillers are usually required 
for the development of satisfactory tensile strength. 
Carbon black is most frequently employed for this 
purpose. 

rhe polysulphide rubbers, particularly Thiokol A, 
are by far the most resistant of the synthetic rubbers 
to the effects of liquids. Their chief disadvantages 
are a rather strong, unpleasant odour and some defi- 
ciency in mechanical properties. The odour has, 


PaABLE III.-—-Densities of Unrulcanised Materials. 
Material Density 
(rrammes per 
cub. em 
Natural rubber 0-911 
Polymer of chloropren 1-23 
Neoprene 125 
Perbunan 0-96 
Perbunan Extra 0-97 
Methyl rubber (20 deg. ©.) 0- 9292 
rhiokol A 1-0 
rhiokol D 1-34 
rhiokol DX 1-39 
Thiokol b 1-38 
Perduren G 1-68 
Perduren H 1-56 
Perduren | 1-17 
Vistanex HM (25 deg. ¢ U-9125 
Vinyl-chioride polymer mitaining O per cent 
plasticiser 1-42 
Vinyl-chioride polymer containing 30 per cent 
plasticiser 1-33 } 
Vinyl-chloride polymer mtaining 60 per cent | 
plasticiser 1-25 


however, been considerably reduced and rendered less | 
objectionable in some of the newer varieties, and practi- 
cally eliminated in others. Cold flow is a mechanical 
deticiency which can be reduced somewhat by increase 
of the amount of filler or by mixture with other types 
of rubber, natural or synthetic. Thiokol A is recom- 
mended for use only at temperatures between 10 deg. 
C. and but many of the other types are 
serviceable from about 40 deg. C. to 80 deg. C. 

The polymerisation of isobutene, a hydrocarbon 
»btainable from petroleum, gives a synthetic rubber 
which was developed in Germany under the name 
Oppanol. Further research has continued in the 
United States, where the product is sold under the name 
Vistanex he polymerisation is conducted at low 
temperatures with substances like boron fluoride or 
aluminium chloride as catalysts, and is extremely 
rapid, often being completed in a fraction of a second. 
The molecular weight of the product is controlled by | 
the temperature at which polymerisation occurs. 
For a temperature of 10 deg. C., the molecular 
weight, as measured by the Staudinger viscosity method, 
ia about 109000; for a temperature of 95 deg. C., 
about 250,000. Isobutene polymers with molecular 
weights as high as 400,000 can be prepared in this 
manner. 

Since the vulcanisation of natural rubber is usually 
thought to be connected with a chemical reaction 
involving double bonds in the long-chain molecules, 
it is not surprising to note the failure of all attempts 
to vulcanise isobutene polymers, which contain no 
double bonds, Some writers prefer to use vulcanisa 
bility as one of the criteria for the classification of a 
material as a synthetic rubber. Consequently, con- 
trary to the practice of the present paper, they do not 
include among synthetic rubbers the isobutene polymers, 
or the plasticised vinyl-chloride polymers 
polymers maintain their elastic properties at tempera- 
tures as low as 50 deg. C. and as high as 100 deg. C. 

Polymerised vinyl chloride is crdinarily obtained as 
an amorphous white powder, but by the application of 
. Into a trans- 


70 deg. C 


pressure can be converted, at 120 jeg. C 
parent brittle solid, possessing a very small extensibility. 
By itself it is not rubberlike; it has been found, 
however, that by the addition of a suitable liquid, it 
may be plasticised to give an extensible material with 
an increase in the ultimate elongation up to about 
500 per cent. The amount of tricresyl phosphate, the 
plasticiser most commonly employed, may be as high 
as 60 per cent. of the total. In the United States, 


* Synthetic Rubbers: A Review of Their Compositions, 
Properties and Uses. Circular C 427 of the United States 
National Bureau of Standards. Washington, D.C.: 
The Superintendent of Documents. [Price 10 cents.) 
Abridged. 


Lsobutene | 


ENGINEERING. 


Koroseal and Flamenol are the most widely used | 
varieties of plasticised vinyl-chloride polymers. ‘the | 
vinyl-chioride polymers, like the isobutene polymers, | 
contain no double bonds, as cal be s€ en in r ible Ll. 
No method for their vulcanisation has 


page 317, ante 
No increase in tensile strength has been 


heen found. 


noted when fillers are mixed with plasticised vinvi- | 


ae . ° | 
chloride polymers. Since a reversible softening of the 


TABLE IV.—Refractive Indices of Unvulcanised Materials- 


| 
rempera- 
Material poe ny 
deg. ( 
Natural rubber 25 1-5190 
u-Polymer of chloroprene 20 11-5512 | 
Neoprene 25 11-5580 
; 0 1-5562 
Perbunan 25 11-5213 
0 1-5198 
Methyl rubber 20 1-525 
Vistanex HM v5 1-5080 
10 L-5131 
Components of plasticised vinyl-chloride } 
polymers | 
Vinyl-chloride polymer (unplasticised 0 1-565 
Tricresy! phosphate (plasticiser) 40 1-5494 


material occurs when it is heated, service temperatures 
above 77 deg. C. are not recommended. 

R. M. Fuoss has given an equation for the calculation 
of the specific volume, V, in cubic centimetres per 
gramme, of mixtures of polymerised vinyl chloride and 
tricresyl phosphate. His equation is equivalent to 

V 0-706 + 0-155 P, 
where P is the weight of tricresyl phosphate expressed 
as a fraction of the total. A mixture of 40 per cent.of 


| 


TABLE V. 


Direct - 
Current 
Conductivity 


Plasticiser Dielectric Constant 


Per cent 6O c/s 1,000 c/s mho - cm.~! 
0 3° 435 .- 338 0-1 1o-t2 
30 7°56 72 2-8x 107-2 
60 10-18 9-65 123-0 10712 


tricresyl phosphate with polymerised vinyl chloride 
was found to have a specific heat of 0-417 cal. per 
gramme between 28 deg. and 59 deg. C., and a thermal 
conductivity of 1-42 + 0-07 10-* 7. see.-! . em.~!. | 
deg.~' at temperatures between 50 deg. and 100 deg. C. 

Values of the densities of a number of different 
varieties of synthetic rubber are shown in Table ITT. 
The temperature of the observation was seldom speci- 
fied, but may be presumed to have been between 
20 deg. and 25 deg. C. It will be noted that the 


| varieties consisting of hydrocarbons possess the lowest 


densities, while the varieties containing chlorine, 


TABLE VI.—-MAXIMUM TENSILE STRENG' 


Unvulcanised 


Material 


| perature of 20 deg. C. 


at 20 deg. C. are: 


| the potential was less than 20 x 10-18 mho - cm. 


Nov. I, 1940. 


The published data on the electrical properties of 
the various varieties of synthetic rubber are rather 
incomplete. The presence of polar groups—chlorine 
in Neoprene and Koroseal, and the nitrile group in 
Perbunan—is responsible for relatively high values of 
conductivity and dielectric constant in the types 
mentioned. The following values have been observed 
at 28 deg. C. and are said to be representative of 


| Neoprene compounds containing only enough added 


ingredients to insure proper vulcanisation: dielectric 
constant at 1,000 c/s., 7-5; power factor at 1,000 c/s., 
300 x 10-*; and d.c. conductivity, 10-" mho - em-". 
The electrical properties of Buna 85, Buna 115, and 
Buna S are nearly alike. Values reported for a tem- 

‘. are dielectric constant at 50 c’s., 
2-9; power factor at 50 ¢/s., 7 x 10-4; and conduc- 
tivity, 10-'5 to 10-" mho - cm.-!. Perbunan, with its 
polar nitrile group, has a dielectric constant of the 


order of 15 and a conductivity of 10-7 to 10-* mho-cem.~'. 


Recently reported values for Buna S and Buna SS 
dielectric constant at 50 c's., 4-3 to 
4-7: and power factor at 50 c/s., 170 x 10. The 
conductivity of Perbunan was given as_ between 
10-19 and 10-§ mho~cm.-!. The dielectric constant 
of a Thiokol compound has been reported as 4-60. 
A. H. Scott has made some electrical measurements on 
Vistanex at 25 deg. C. The dielectric constant at 
1,000 c/s. and at 100,000 c/s. was found to be 2-29. 
The power factor at 1,000 c/s. was measured as 
1-5 x 10-~ and: at 100,000 c/s. as 3-4 x 10. The 
d.c. conductivity one minute after the application of 
1 
The electrical properties of vinyl-chloride polymers, 
plasticised with tricresyl phosphate, have been the 
subject of extensive studies by Fuoss and by J. M. 
Davies and W. F. Busse. A few values reporting 
measurements at 40 deg. C. are given in Table V, 
anne xed. 

The maximum reported values of the tensile strengths 
with the corresponding elongations for different kinds 
of synthetic rubber are given in Table VI, below. 
Since the data were necessarily obtained from a 
number of sources, the conditions of measurement may 
not have been strictly comparable in all cases. In 
some instances, the figures have been rounded off from 


| those actually observed. The figures refer, respectively, 


to the unvulcanised material, to a vuleanised compound 
containing no fillers, and to a vulcanised compound 


containing approximately the optimum amount of 


carbon black for maximum tensile strength in each 
case. 

A study of Table VI reveals a number of interesting 
facts. The major increase in tensile strength of natural 
rubber occurs on vulcanisation; the effect of the 
addition of carbon black is to increase the tensile 
strength somewhat and to stiffen the rubber quite 
considerably. No synthetic rubber compounds have 
been made with tensile strengths exceeding those of 
the best carbon-black compounds of natural rubber. 


THS AND CORRESPONDING ELONGATIONS. 


Vuleanised Carbon- 
Black Compound 


Vuleanised Pure-Gum 
Compound 


rensile Elon- Tensile Elon Tensile Elon- 
Strength. gation. Strength gation Strength. gation 
Kg. per Per cent. Kg. per Per cent Kg. per Per cent 
sq. em, sq. cm sq. cm, 
Natural rubber 25 1.200 2900 710 350 650 
Neoprene 30 1,100 300 S20 200 TOO 
Buna 385 175 600 
Buna 115 200) 700 
Buna 8 2S0 650 
Perbunan 150 v00 320 600 
Methyl! rubber W 0 10 170 530 
Methyl! rubber H 90 240 160 300 
rhiokol A Ou 370 
rhiokol D 7 S70 tb 750 120 610 
Vistanex MM (Oppanol B100) 20 1,000 
Vistanex HM (Oppanol B200) oo 1,000 
Koroseal 0 per cent, plasticiser 400 2 ° . ° 
K oroseal 30 per cent. plasticiser 270 170 
Koroseal 60 per cent. plasticiser 70 500 


* Not vulcanisabl 


namely, Neoprene and Koroseal, and those containing 
sulphur, namely, the Thiokols and Perdurens, have 
higher densities. ‘lhe vaiues of refractive index which 
have been reported are shown in Table LV, on this page. 

The X-ray patterns obtained when many of the 
varieties of synthetic rubber are stretched indicate the 
existence of a fibre structure during stress. Identity 
periods along the fibre axes have been reported, in 
Angstrom units, as follows : 


Natural rubber 8-290 A 
p-Polymer of chloroprene s-81 4 
Thiokol A ... §-32 or 8-64 A 
Oppanol . 18-50 A 
Vistanex . 18-63 A 
Vinyl-chloride polymer (unplas- 

ticised) ... ‘ . 5-0 A 


Neoprene shows no increase in tensile strength with 
the addition of carbon black, but undergoes a stiffening 
Thiokol, very weak in the unvulecanised form, is 
markedly strengthened by vulcanisation; by far the 
major increase in tensile strength, however, occurs 
on the addition of carbon black. Carbon black is also 
the major factor in obtaining high tensile strengths 
with Perbunan and the other types of Buna rubber, 
as well as with methyl rubber. Vistanex shows an 
increase of tensile strength with increasing molecular 
weight ; the figures given are presumably for molecular 
weights of the order of 100,000 and 200,000, respectively. 
Koroseal is found to decrease in tensile strength and 
to increase in the corresponding elongation, as the 
amount of plasticiser is increased. 


(To te continued.) 





anny. 


SEE 














Nov. I, 1940. 


LABOUR NOTES. | 


Tue General Council of the Trades Union Congress 
has unanimously elected Mr. George Gibson as its | 
chairman for the next twelve months. Mr. Gibson, | 
who will, therefore, preside at next year’s Trades | 
Union Congress, is General Secretary of the Mental | 
Hospital and Institutional Workers, which he assisted | 
to found in 1910. He is well known for his work in 
the wider Trade Union Movement both in Great Britain | 
and in the international field. After his election, he | 
said :—** The main job facing the Trade Union Move- | 
ment is to prosecute the war to a successful conclusion | 
and to prepare for meeting the legitimate aspirations | 
of the working classes of all lands.” 


The Ministry of Labour and National Service has | 
appealed to London men who once worked as craftsmen | 
in the building industry and are now following other | 
occupations, or have retired, to offer themselves for | 
work in their old trade. ‘There is,” the Ministry 
states, “‘a very heavy demand for skilled building 
trades workers. The large Government building pro- 
gramme combined with the needs of the work of 
repairing air-raid damage has created a shortage of 
this class of craftsman. It is desired to appeal to all 
the older men in London who have had experience of | 
this work, ex-carpenters, ex-bricklayers, men who have | 
been slaters and tilers, plumbers, steel erectors, and 
so on, to come forward and offer themselves for work. 
If they are not engaged at present on other work of 
national importance, they should register at their local 
employment exchanges, so that they can be considered 
for immediate employment.” 


A decision of the Ministry of Labour and National 
Service, announced last week, protects the pension rights 
of persons who may take up whole-time employment 
under any Government department. That includes 
any department or office declared by a Minister of the 
Crown to be under his ultimate control. The decision 
is made by certificate under the Superannuation Schemes 
(War Service) Act passed this year. It preserves the 
superannuation rights of people leaving for employment 
on war work, 


It is stated that an opportunity presents itself for 
younger men who have not yet reached the age of 
registration to enter the Royal Navy for the period 
of the present emergency in the following branches :— 
Motor Mechanics, age 194 years to 20 years.—Applicants 
must be able to operate and maintain internal com- 
bustion engines of standard type, and have had two 
years’ experience in their trade. Wiremen, age 18 years 
to 20 years.—Knowledge required of electric circuits and 
wiring. Application, it is added, should be made to 
the nearest combined recruiting centre, the address of 
which can be obtained at any Labour Exchange. 
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of two. The total membership is steadily increasing 
and is now 12,566. 

According to official statistics, reproduced in the 
Monthly Review of the United States Department of 
Labour, the average daily wage paid in ten Chilean 
industries in 1939 was 16-62 pesos, as compared with 


14-16 pesos in 1938 and 12-60 pesos in 1937. Wage | 


earners employed in December of each of these years 
numbered 19,645, 19,456 and 17,914, respectively. In 
December, 1939, workers in the sugar and electrical 
industries, and in the gas, tar and coke industry, were 
employed 31 days, in the paper and cardboard industry 
29 days, in the cotton-goods industry 26 days, in 
match manufacturing 19 days, and in the remaining 
industries 24 days. 


The highest average daily wage for 1939 (30-26 
pesos) was paid in the paper and cardboard industry. 
In 1937 and 1938 this industry also had the highest 
daily wages—18-70 and 21-85 pesos, respectively. 
The second highest average daily wage was paid in 
the cement industry for each of the three years, 18-20 
pesos in 1937, 21-84 pesos in 1938, and 25 pesos in 
1939. The lowest average daily wages for 1937 and 
1938 were paid in the match industry (6-90 pesos 


| and 7-72 pesos, respectively), but for 1939 the lowest 


wages were paid in the tobacco industry (11-11 pesos) ; 
the lowest average daily wage in December, 1939, 
was paid in the cotton-goods industry (12-14 pesos). 
At that time, average daily wages in the paper and 
cardboard industry amounted to 36-55 pesos, a little 
more than three times as much as the rate in the cotton- 
goods industry. 


In December, 1939, there were 19,645 wage earners 
employed in the ten selected industries with an average 
daily wage of 19-03 pesos, which was 14-5 per cent. 
greater than the average for the year 1939. In that 
month, 8,312 workers (42-3 per cent. of the total), 
employed in the cement, gas, tar, and coke, woollen- 
goods, and paper and cardboard industries, received 
an average wage higher than the highest average for 
1937 in any of the 10 selected industries ; but, on the 
other hand, 7,318 workers (37-25 per cent. of the total), 
employed in the beer, match, cotton-goods, and tobacco 
industries, were still receiving, in December, 1939, 
less than the average daily wage for 1939 for the 10 
selected industries. 


The Canadian Department of Labour states that 
the upward turn in wages in the Dominion, which was 
first shown in logging, sawmilling, and common factory 
labour in 1934 and spread to all industrial groups in 
1935, continued from 1936 to 1938 and to some extent 
during 1939. From 1938 to 1939, average increases of 
less than 1 per cent. were shown for the miscellaneous 
factory and the building trades, and for common 
abour in factories; even smaller increases were 
shown in the printing and metal trades, in coal mining, 
and on electric railways. In logging and sawmilling 
the decreases averaged 1 per cent. The index for all 





A question as to whether the discharge of a sheet 
metal worker by Messrs. The Henderson Safety Tank 
Company, Limited, was justified was recently referred | 
to the Industrial Court by the National Union of Sheet 
Metal Workers and Braziers. It was submitted that | 
the discharge was due to the fact that the worker | 
concerned had resigned from the firm’s A.R.P. section. | 
The firm submitted that the cause of the discharge was 
not due to the resignation from the A.R.P. section, 
but the reason which the employee gave for his resigna- 
tion, namely, the conditions in the shop, and the 
attitude which he adopted towards the firm. The firm 
also relied on two other earlier incidents as a further 
justification for the discharge. The Court decided that, 
in all the circumstances of the case, the discharge was 
justified. 


A case recently referred to the National Arbitration 
Tribunal affected the National Society of Brass and 
Metal Mechanics and the Brassfounders Employers’ 
Association. The union had applied to the employers 
for increases in rates of pay of 7s. per week in the 
case of men and 3s. 6d. per week in the case of youths. 
The Tribunal awarded that the bonus additions to 
wages rates, applicable under the grading scheme agreed 
between the Brassfounders Employers’ Association and 
the National Society of Brass and Metal Mechanics—to 
both day workers and pieceworkers who are members 
of the Society employed in the Midland general brass- 
foundry industry—be increased by 4s. per week in 
respect of workmen of 21 years of age or over, and 2s. 
per week in respect of youths between 18 and 21 years. 





The latest official report of the United Pattern- | 
makers’ Association records an increase of 33 in the} 


number of unemployed members of which there are| board and room; otherwise, the increases scheduled | and circulated for written discussion. 


now altogether 115. In receipt of sick benefit there | 


are 214—a reduction of nine as compared with the | apply, in the computation of which the stated amount 
previous month, and on superannuation 670—a decrease |! of pay by the month was to be divided by 25 days. 


groups, calculated according to the approximate number 
of employees, rose less than a half of 1 per cent. As 
the figures are reported each year for the beginning 
of September or earlier, the wage changes after that 
month are not included—except in a few cases such as 
electric railways and the building trades, for which later 
data are ordinarily available in new agreements. 


Private shipbuilding and ship-repairing firms have 
received instructions from the Admiralty, it is reported, 
that Sunday work and overtime on naval ships, except 
where necessary, must cease. The opinion is expressed 
that a seven-day week and unlimited overtime do not 
increase production when continued for a long period. 
It is felt that a proper adjustment of hours of labour 
and rest should stimulate and encourage maximum 
production. The order does not apply to work on 
merchant vessels. 


Mr. Leslie W. Johnson, the American vice-consul at 
La Paz, states that pay increases of from 10 per cent. to 
45 per cent., according to the type of employment, on 
earnings up to 3,000 bolivianos per month or 60 bolivi- 
anos per day as at September 30, 1939, became effective 
on October 1, 1939, for all salaried and wage-earning 
employees in Bolivia, under decree-laws of October 21 
and 26, 1939. <A decree-law of October 6, 1939, had 
granted a 30 per cent. increase in the salaries of public 
servants and in payments to State pensioners, to be 
effective during the last quarter of 1939. Domestic 
servants, including waiters in hotels, boarding houses, 
and restaurants, chauffeurs in private service, etc., 
were to receive an increase of 30 per cent. on their wage 
or salary as at September 30, 1939, if they received 


for day workers in industry and commerce were to | 
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THE MANUFACTURE OF STEEL BY 


THE PERRIN PROCESS.* 
By B. YANESKE. 


25 


(Continued from page 325.) 


Heat No. P2. November 11, 1935.—The object of 
this experiment was to dephosphorise a Bessemer soft 
blow without any manganese addition. This experi- 
ment therefore was similar to Mr. Perrin’s first experi- 
ment at Ugine. In order to provide sufficient slag 
for a number of experiments, 13 tons of calcined lime, 
7 tons of iron ore (62-39 per cent. Fe) and 1 ton 12 ewt. 
of fluorspar were charged and melted in one of the 
duplex basic open-hearth furnaces. The dephos- 
phorisation was found to be very intensive, the phos- 
phorus being eliminated to such an extent that only 
0-018 per cent. remained in the finished steel after 
mixing. (The blown metal from the converter contained 
0-250 per cent. of phosphorus.) Thus with a slag of 
somewhat similar composition to that used in the first 
experiment at the Ugine steelworks, also containing 
less than 50 per cent. of lime, a much more satisfactory 
degree of dephosphorisation was effected in this 
experiment. This can be attributed to the 50 per cent. 
greater pouring height in the present experiment and 
to the violent reaction which occurred in the casting 
ladle and churned up the slag and blown metal together 
owing to the presence of 0-16 per cent. of carbon in 
the blown metal. 

It is interesting to note that the phosphorus in the 
original iron was decreased from 0-292 per cent. to 
0-250 per cent. during the blow in the acid Bessemer 
converter, despite the loss of about 10 per cent. of 
metal owing to oxidation of elements. A loss of phos- 
phorus at this stage, possibly caused by volatilisation, 
persisted throughout the experiments, and is a daily 
occurrence in the blowing of iron for the duplex process.t 
The weight of synthetic slag used was about 10 per 
cent. of the weight of the steel ingots plus ladle skull. 
The P,O, in the slag after dephosphorisation was 
5-75 per cent. On account of the loss of phosphorus 
during the blow, it did not seem possible—even with 
the use of only 7 per cent. of slag—to obtain a suffi- 
ciently high percentage of P,O, in the finished slag to 
make it of any value as an artificial fertiliser. 

The large increase in the SiO, content of the slag, 
from 6-5 per cent. before mixing to 18 per cent. after 
mixing, was due to a considerable quantity of acid 
converter slag having entered the casting ladle along 
with the blown metal. This occurred in all the experi- 
ments, but did not affect the dephosphorisation. There 
was a marked reduction in the total iron oxide 
(FeO + Fe,0,) content of the slag after mixing. It 
is of interest to note, however, that the Fe,O, decreased 
from 22-18 per cent. to 4-58 per cent., while the FeO 
increased from 17-8 per cent. to 21-15 per cent. This 
also occurred in all the experiments in which a synthetic 
slag was used. In contrast with the killed-steel ingots 
cast at the Ugine steelworks, the ingots made in this 
experiment were purposely allowed to * rim’ without 
aluminium additions. These ingots were of the box-hat 
type, thus indicating the necessity of adding aluminium 
to cause the ingots to rim in level. 

Heat No. P3. November 11, 1935.—The object of 
this experiment was to dephosphorise a Bessemer soft 
blow to which manganese had been added, and to 
retain as much as possible of the added manganese. 
This experiment, therefore, was similar to Mr. Perrin’s 
second experiment at Ugine. In the previous experi- 
ment described, 2 tons 5 ewt. of slag were used out of 
a total of 21 tons 12 cwt., leaving a balance in the 
furnace of 19 tons 7 cwt. To this remaining quantity 
of slag were added 3 tons 3 cwt. of manganese ore 
containing 42-94 per cent. Mn, 12-20 per cent. Fe, 
0-095 per cent. P, and 7-59 per cent. insoluble matter. 
The manganese ore was added to yield MnO in the slag 
with the object of protecting the manganese in the 
blown metal from excessive oxidation during the 
reaction with the synthetic slag. 

In this experiment an acid-lined ladle was used, 
but this did not affect the dephosphorisation, which 
was just as intensive as in the previous experiment, 
heat No. P2. The 0-25 per cent. P in the blown meta] 
from the converter was reduced to 0-017 per cent. in 
the finished steel. Moreover, the erosion of the 
firebrick lining during the mixing was negligible. 
The dephosphorisation also took place in the presence of 
nearly 8 per cent. of MnO in the slag, which, however, 
was lower by nearly 2-5 per cent. than that of the slag 
employed in the second experiment carried out at 
the Ugine steelworks. Despite the presence of this 
MnO in the slag, the manganese in the steel was 
oxidised from 0-60 per cent. to 0-15 per cent., thus 








* Paper submitted to the Iron and Steel Institute 
Abridged. 

+ This phenomenon has been commented upon before 
by the author in his previous paper. See Journal of the 


Iron and Steel Institute, No. 1, page 181 (1927). 
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indicating that there was insufficient MnO in the syn 
thetic slag to prevent the excessive oxidation of man 
ganese. The weight of ferro-manganese (73-5 per cent. 
Mn) added to the blown metal was 448 lb., yielding 
329 Ib. of manganese, which was 0-72 per cent. on the 
gross metallic yield (weight of ingots ladle skull), 
and 0-08 per cent. of residual manganese added to this 
made a total of 0-80 per cent. Therefore, the actual 
loss of manganese in this experiment was 0-80 — 0-15 

0-65 per cent., which was more than 80 per cent. 
of the total manganese. It should be noted that, 
notwithstanding the comparatively low percentage of 
CaO in the slag (42-65 per cent.), the removal of phos- 
phorus was very satisfactory. The quantity of syn- 
thetic slag used was excessive, being about 13} per 
cent. of the weight of the ingots plus ladle skull. The 
ingots cast were allowed to rim, the first ingot, to 
which no aluminium was added, being of the box-hat 
type, while the remaining three ingots, to each of which 
2 oz. of aluminium were added, rimmed in level. 

Heat No. P6. November 12, 1935.—This experiment 
was a repetition of heat No. P3, but with a larger 
percentage of MnO in the slag. Extra manganese ore 
was added to the slag in the open-hearth melting 
furnace, with the object of increasing the MnO content 
of the slag by about 2 per cent., i.e., from about 8 per 
cent. in the slag used in heat No. P3, to about 10 per 
cent. in the present slag, so that it wotld be similar 
in MnO content to the slag employed in Mr. Perrin’s 
second experiment at the Ugine steelworks. The 
dephosphorisation was quite satisfactory, namely, 
from 0-252 per cent, to an average of 0-037 per cent., 
and at the same time 0-51 per cent. of manganese 
was retained in the steel The ferro-manganese 
(Mn 73-5 per cent.) added to the blown metal was 448 lb. 
as in heat No. P3, yielding 329 lb. of manganese, which 
was 0-62 per cent. on the gross metallic yield. The 
residual manganese in the blown metal was 0-17 per 
cent., making a total of 0-79 per cent. of manganese. 
Of this, 0-51 per cent. was retained in the finished 
steel, so that the total loss of manganese was 0-28 per 
cent. (0:79 — 0-51 per cent.), which was about 35 per 
cent. of the total manganese, compared with a little 
over 80 per cent. loss in the previous experiment, 
heat No. P3. In addition to the higher percentage of 
MnO in the slag in this experiment, as com pared with 
heat No, P3, it was considered possible that the higher 
of carbon in the blown metal, namely, 
against 0-09 per cent. in heat No. P3, 
retention of so 
weight of syn 


percentage 
0:15 per cent 
might have had some influence on th 
much manganese after mixing. The 
thetic slag used was about 8} per cent 
Heat No. P7. November 12, 1935.—The object of 
this experiment was to repeat heat No. P6, but with a 
still higher percentage of MnO in the slag, and a lower 
percentage of carbon in the blown metal. A further 
addition of manganese ore was made to the slag used 
in the last experiment so as to increase the MnO by 
another 2 per cent. In this experiment the carbon in 
the blown metal was 0-07 per cent., compared with 
0-15 per cent. in heat No. P6. The dephosphorisation 
was again quite successful. Despite the presence of 
2 per cent. more MnO in the slag, much more man 
ganese was lost than in the previous experiment, for 
only 0-21 per cent. of this element was retained in 
the finished steel. The total loss of manganese in this 
experiment was 70 per cent. The result, therefore, 
indicated that still more MnO was required in the slag 
to protect the manganese from being oxidised excess- 
ively. The same weights of blast-furnace iron, namely, 
25 tons 15 ewt., and synthetic slag, namely, 2 tons, 
were used in this experiment as in heat No, P6, for 
comparative purposes, but the results obtained were 
very dissimilar, owing to the lower carbon content. 
Heat No, P8. November 12, 1935.—The object of 
this experiment was to dephosphorise two successive 
Bessemer blows poured into one ladle and to cast steel 
ingots to the following chemical specification, namely, 
carbon 0: 10—0- 14 per cent, ; manganese, 0 -30—-0-50 per 
and phosphorus sulphur, 0-050 per cent. 
(max.). The dephosphorisation of the double blow 
was carried out successfully, So far as the author is 
aware, this was the first occasion on which such a 
large quantity of steel had been dephosphorised in the 
ladle. Although the slag contained about 154 per 
vent, of MnQ, there was a large «mount of manganese, 
oxidised from the steel, resulting in this element 
finishing at 0-28 per cent., which was on the low side 
of the specification of 0-30-0-50 per cent. aimed at. 
Che total loss of manganese in this experiment worked 
out at 62 per cent. Analyses of ladle samples after 
dephosphorisation gave: carbon 0-13 and 0-11 per 
cent. ; sulphur, 0-013 per cent. ; phosphorus, 0-018 and 
0-016 per cent.; and silicon, 0-007 per cent. The 
we ight of sy nthetic slag used was a little over 9 per cent. 
As in heat P6, the ingots were successfully rolled into 
8-in. square blooms and then into 2-in. square billets 
for the merchant mill, where they were finally rolled 
into 4-in. diameter rounds, 
continue 1 ) 
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THE CONVERSION OF PETROL 
VEHICLES TO OPERATE ON 
LOW-PRESSURE TOWN GAS.* 


By E. A. C. CuampBeruaty, Ph.D., D.L.C. 


(Concluded from page 339.) 


A CONSIDERABLE number of experiments have been 
made on retaining devices for the bag. These have 
included hinged arms along the sides of the box con- 
nected by elastic to wooden slats passing through 
pockets running across the top of the bag. Several 
variations of this system have also been tried, such as 
fitting the hinges into patches on the side of the bag 
and running the battens longitudinally down the top 
of the bag. Experience with a fleet of Morris 12/4 
vans has shown that none of these methods can be 
considered satisfactory. The chief fault lies in the 
fact that, when the bag is partially deflated and the 
elastic becomes slack, the movement of the vehicle 
tends to set up a wave motion of the transverse wooden 


Morris COMMERCIAL VAN WITH WALSH COLLAPSIBLE CRATE, 


An interesting type of container is that shown in 
| Fig. 5. The action resembles one unit of a concertina. 
|The bag is held between two rigid angle-iron frames 
| which remain in parallel planes relatively to each other, 
irrespective of the quantity of gas in the bag. By this 
means the bag is completely under control at all times. 
With a bag of this type the gas outlet can be taken 
from any point in the base of the bag, but it must be 
understood that the near side rear corner outlet should 
be adopted whenever possible, since this offers con- 
structional advantages when making the gas connec- 
tions and fitting the filling valve. A further advantage 


| of this system is that when collapsed the bag occupies 


a minimum amount of head room and offers practically 


i . . . . ° 
no wind resistance when in this position. 


slats, and this rapidly increases in intensity; as a| 


result, the bags are found to suffer abnormal abrasion 
and to tear quickly. 
problem is shown in Fig. 4. 
high; the floor should be of three-ply, or made by 
fixing battens at about | ft. intervals across the crate, 
passing through pockets in the base of the bag. The 
bag is fixed at each of the bottom four corners of the 
floor and elastic retaining ropes are fitted. By leaving 
the front of the crate open and taking the gas connec- 
tion from the near side rear corner in the manner shown, 
the bag fabric cannot block the gas outlet. 


* Paper presented to the Institute of Fuel. Abridged. 


The practical solution of this | 
The crate is about 14 in. | 


From the figures obtained on the Austin 16/6 engine, 
the ratio of the thermal efficiencies of No. 3 petrol and 
gas is 0-954. The calorific value of this petrol being 
taken as 1-505 therms per gallon, it may be assumed 
that 315 cub. ft. of gas are approximately equivalent 
to 1 gallon of petrol. In practice, it is desirable that 
at least 20 miles should be covered with one fill, and the 
figures given in Table VII, opposite, indicate what bag 
capacities are required for various horse-power vehicles 
to give this mileage. 

It should be mentioned that it is the practice not 
to exceed a pressure of 2 in. water gauge (0-072 lb. 
per square inch) inside the gas bag, and a pressure 
cut-off should be fitted in the supply pipe at the 
filling station to shut off the gas when this pressure is 
reached. This precaution is taken in order to avoid 
strain on the bag fabric and to prevent the over- 
enrichment of the air-gas mixture which would occur 
while the gas was under pressure just after filling. 

The data given in Table VIII, and obtained during 
tests, show the most convenient size of bag that can be 
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fitted to various makes of vehicle and the mileage thut 
can be expected per bag. 

The pressure on a flat surface exposed at right angles 
to the wind direction is readily calculable, as is also 
the total horse-power required to overcome the wind 
resistance. Taking as an example a bag of 250 cub. ft. 
capacity on a vehicle 12 ft. long, the frontal cross- 
section will be 21 sq. ft. The horse-power required to 
overcome the resistance offered by this area at speeds 
up to 60 m.p.h. in still air is given by the curve shown 
in Fig. 6. It is obvious that this energy expenditure 
will be modified by atmospheric wind conditions and 
by the fact that the bag does not offer a plane surface 
and will rapidly become deflated at the front. It is 


TABLE VII. 





Approximate 























HP. | Approximate | Capacity of Bag, in 
M.P.G, | Cub. Ft , to Give 
| 20 Miles. 
8 | 40 150 
10 36 175 
12 24 260 
16 20 | 300 
20 18 350 
TABLE VIII 
Type . | Miles Miles 
Vehicle. HP. of | = om 500 
Crate. city. | Fill, | Cub. Ft. 
| 
Cub. Ft.| | 
Ford saloon . Box i fet SS 40-6 
Morris saloon . . 8 | Collapsible | 150 15 | 30-0 
Ford van a 2 Box ; 180 25 41-5 
Austin saloon | 10 | Box -.| 220 | 21-6 | 30-0 
Austin saloon 12 | Box >| 210 18-9 | 27-0 
Morris van 1 Box -.| 240 | 20 25-0 
Morris van .| 14 Collapsible | 270 20 22-2 
Austin saloon | 18 | Metal tube 190 | 13 20-5 
Bedford van ..| 18 | Collapsible| 500 | 17 10-2 
Ford van ..| 24 | Box . 470 21 | 13-4 
Studebaker | 
saloon ..| 27 | Box ~ 500 22-5 | 13-5 
Dennis --| 90 Box : 230 | 9 | 9-6 
Thornycroft ..| 35 | Box --| 500 | 19 |} 11-4 





clear, however, that apart from the disadvantages 
already mentioned of boxing-in the front of the crate, 
such a procedure involves a permanent wind resistance 
not diminished by the collapse of the bag. This 
resistance will not only be serious when operating on 
gas, when the power output of the engine is already 
lower than on petrol, but will also react on performance 
and consumption with petrol. 

It is not always realised that high gas rates are 
involved when a conversion is made; for example, 
an engine developing 20 brake horse-power requires 
between 500 cub. ft. to 600 cub. ft. of gas per hour. 
It is essential that the pressure at the carburettor 
shall not fall appreciably, or the carburettor will be 
starved; for this reason, adequate size connections 
must always be made. It is suggested that the internal 
diameter of all connections should not be less than 1} in. 


ON MOTOR VEHICLES. 
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Fig. 7 shows the filling valve approved by the Indus- 
trial Gas Centres Committee to be mounted on all 
vehicles fitted with gas bags. The connection to the 
bag is made at a; filling takes place through the screw 
connection b, and the non-return valve c; and d is the 
outlet to the carburettor. By adopting this valve as 
standard throughout the country, it is possible to refill 
the bag at any filling station without difficulties arising 
owing to different pipe sizes. 

Though not part of the vehicle equipment, it should 
be recorded that a special positive displacement meter 
has been designed for use at filling stations, having a 
large dial calibrated in 100 cub. ft. with a pointer 
making one complete revolution per 100 cub. ft. At 
the back of the meter a standard recording unit is 
fixed. The meter has a capacity of 2,000 cub. ft. per 
hour, so that a 250-cub. ft. bag can be filled in seven 
and a half minutes. A meter of this type can be seen 
in Fig. 3, on page 338, ante. 

When conversions were first undertaken, the choice 
of the gas-bag material was left to the bag manu- 
facturers, but it is now possible to indicate what type 
of material will give the best service. The only relevant 
British Standards specification appears to be B.S.S. 
2F.41/1930, which deals with rubber-proofed materials 
for aircraft and describes a hydrogen-permeability 
test. This test is designed for balloon fabrics, and is 
not directly applicable to gas bags. Moreover, it 
involves a gravimetric test, and is therefore slow. 
The British Rubber Research Association gave useful 
advice on mechanical tests, and suggested that natural 
ageing by exposure to weather was better than artificial 
methods, such as irradiation by ultra-violet light. The 
Cotton Research Association was not able to suggest 
a complete abrasion test, but from the information 
given a test has been devised. 

The test methods adopted as standard are as follows : 
(1) Tensile Strength.—Specimens are first conditioned 
for 12 hours preceding the test at 65 deg. F. to 70 deg. F., 
65 per cent. to 70 per cent. R.H., then extended at a 
constant rate of 12 in. per minute. (2) Tearing.— 
Specimens conditioned as before are placed in the 
tensile testing machine and a small nick made in the 
edge of the material. The load at a constant extension 
rate of 12 in. per minute is then measured. The test 
is made in two directions at right angles. (3) Abrasion. 
—A l-in. strip is held over a stationary former and 
abraded by a 13-0z. grey cotton canvas of unsized 
yarn, under a load of 0-5 lb. The traverse is 1,260 in. 
per minute, and a total traverse of 28,000 in. is made, 
changing the abrasive material every 7,000 in. Where 
samples have different surfaces, the coarser surface is 
tested. After abrasion the samples are conditioned as 
in test 1, and the tensile strength once more measured. 
(4) Stripping.—The time to strip 1 in. on a ]-in. wide 
specimen and a constant load of 4 lb. is measured. 
(5) Weathering —Samples are exposed for one month 
(720 hours) held by wooden pegs on a cord suspended 
on the roof of Watson House. After weathering they 
are given visual inspection, tensile strength, stripping 
and permeability tests. (6) Permeability—An appa- 
ratus was developed for this test to determine the 
pressure-decay curve under constant volume condi- 
tions, the results of tests being expressed as loss in 


best guide as to the suitability of a material; and it 
may be said that a material after weathering should 
have a permeability not greater than 0-1 cub. ft. 
per 100 square feet per hour, and the tensile strength 
should not have fallen below 40 lb. per square inch 
width in either direction. The most satisfactory 
materials are those having a rubber layer sandwiched 
between cotton fabric material. Calendered materials 
are unsatisfactory, since they tend to peel and crack. 
Single-proof materials can be satisfactory, provided 
that the rubber is applied to a thoroughly scoured 
surface of a suitable backing material such as double 
weft and warp Wigan, or heavy duck. A vulcanised 
rubber-proof is superior in wearing qualities to a pure 
rubber-proof. When making the bag, all seams should 
| be double sewn and taped. The proofing must be on 
; the inside of the bag in contact with the gas. Two 
typical test results are given in Table IX ; No. 1, asatis- 
factory material; and No. 8, a reject. Final tests to 
determine the effect of contact with town gas on the 
fabrics have not been decided upon. Preliminary 
results obtained by hanging samples in a continuous 
gas steam indicate that weathering is a more important 
factor in fabric deterioration. 

Besides the factors already discussed, there are a 





TABLE IX. 






































| Material | Material 
No. 1. No, 8. 
Description. | Rubber ; Single- 
| Sandwich Ply 
| Wigan. Calendered. 
— dhmnppumpntiaments - 
Weight of 1 sq. yd. ae im 1-72 Ib. 0-76 Ib. 
Tensile strength before weather- 
ing, Ib. per in. width ..| 88 (W) 76 (A) | 51 (W) 42 (A) 
Tensile strength after weather- 
ing, Ib. per in. width .. | 88 (W) 71 (A) | 38 (W) 36 (A) 
Permeability after weathering 
cub. ft. per 100 sq. ft. per hr. 0-052 1-43 
9. § 
Reduction in tensile strength ¥ wr cent. | 23 per cent. (W) 
after abresion “ 12percent.(A)| Nil (A) 
Stripping time to strip 1 in., 
1 in. wide ‘4 ae ee 105 sec. 5 sec, 
TABLE X. 
Acceleration and | >, 
Performance. Ges Des Full Gas. 
Morris 12/4 Delivery Van. | " , 
Test hill, 1 in 13 2s = | 2nd gear | 2nd gear 
Acceleration, 0-25 m.p.h. ..| 0-3 sec. 12-3 sec, 
Maximum speed, north, south. . 40 m.p.h. 38 m.p.h. 
Maximum speed, south, north. .! 41 m.p.h. 41 m.p.h. 
Mean speed as : | 40-5 m.p.h. 39-5 m.p.h. 
Consumption 20 m.p.g. 19 miles/250 
cub. ft. 
Cruising speed | 30-35 m.p.h, 28-32 m.p.h. 
TABLE XI. 
Acceleration and > 
Performance. G Thee F ull Gas. 
Austin 10/4 Saloon. —_ ~ 
Test hill, 1 in 13 re ..| 2nd gear 2nd gear 
Acceleration, 0-25 m.p.h. ..| 14 sec. 14-6 sec. 
Maximum speed, north, south, .| 48 m.p.h. 45 m.p.h. 
Maximum speed, south, north. .| 39 m.p.h. 32 m.p.h. 
Mean speed és ‘a ..| 43-5 m.p.h. 38-5 m.p.h. 
Consumption oe ..| 28-30 m.p.g. 21-22 miles/ 
| 220 cub. ft. 
Cruising speed ..| 30-35 m.p.h. 30 m.p.h. 





host of details in design that give rise to the indi- 
viduality of the many makes of vehicle on the roads 
to-day, and these necessitate individual treatment for 
each conversion. From experience on many types of 
private and commercial vehicles ranging from a two- 
cylinder two-stroke delivery van to an American 
six-cylinder 26-h.p. saloon car, it can be asserted that, 
provided a vehicle is in a reasonably good mechanical 
condition, satisfactory results after conversion can be 
achieved. Marked peculiarities in design call for special 
attention when carrying out a conversion, and it is 
hoped that these notes have provided a guide to the 
factors that must be considered. 

As an indication of the results which may be expected 
after conversion two test results of vehicles belonging 
to The Gas Light and Coke Company are given in 
detail; one of a Morris 12/4 delivery van in Table X, 
and the other of an Austin 10/4 saloon in Table XI. 
Particulars of the vehicles are as follows :-— 

Morris 12/4 Van No. 917. 

Engine: Four-cylinder Morris. Sparking plugs: 
Champion L.10, 15/1,000-in. gap. Carburettor : G.L.C. 
No. 1, fitted into 8.U. petrol carburettor air inlet. 
Bag capacity : 250 cub. ft. Crate: Low box type. 
Austin 10 Saloon. 

Engine: Four-cylinder Austin. Sparking plug : 
Lodge C.14. Carburettor: G.L.C. No. 1, fitted into 
air intake of Zenith down-draught petrol carburettor. 
Bag capacity : 220 cub. ft. Crate: Low box type. 








right up to the main cock on the inlet of the carburettor. 





cub, ft. per 100 square feet per hour. 
In general, the test after weathering provides the 


An independent test was made at Brooklands on a 
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PUBLISHED UNDER THE ACTS OF 1907 TO 1939. flange remote from the universal joint locates the inner 


Standard 14-h.p, car, the particulars of which are as 
follows Engine; Four-cylinder Standard, Sparking 
plugs: K.L.G., F.70X. Carburettor: G.L.C. No. 1, 
tee fitting into induction manifold Solex petrol car- 
burettor. Bag capacity: 200 cub, ft. Crate: Walsh 


collapsible. The results are given in Table XII. 


Taste XII 


Acceleration and 
Performance 
Standard l4-h.p. Car 


Petrol 
Gas Bag 


Full 


Test hill, 1 in 4 
Acceleration, 10 
Maximum speed 
Consumption 


Ist gear 
0-4 sec 

66 m.p.h 
IS m.p.2 


Ist gear 

14-2 sec 

55 m.p.h 

is = miles, 20 
cub, ft 


Oo m.p.h 


} 


The Mr. V. H. Prodham, 
manager of the Transport Section of the Gas Light 
and Coke ¢ 
performance 


following analysis, 


rv 
Jompany, is given 


average before and after conversion of a 


fleet of light delivery 
Morris 12/4 
Service 
Number 
conversion 
ifter 
per month per 


vans 


lanes Operating on Delivery 


Express 


"/) 
i 


converted, 25, Estimated cost 
lotal mileage, 
month, 26,000 


1.040 Average 


tris pe 
ll vehicles, before and 
Average mileage 


imy| 


onversion per 
vehicle, petrol cons 
tion per vehicle per month before conversion, 43 gallo: 

Average nth after 
conver 1O40. the 
following 


vans, 


vehicle 
the end of 


‘ consumption per 
67 lo 


been 


per me 
July 


converted 32. lig 


sion, therms 


vehicles have ht 


lorries above 


three 


two lorries below 2 tons, seven 


ton 26 private private 


bove 10 hip 


cars to 


cars a 


Total 
per month 
Total 
conversion, per month 
Total a 


January 


gas consumption, all vehicles 


695.000 enb. ft 
petrol consumption prior t« 

2,513 galls. 
vehicles 
1940 2,105.32 


is «consumption, all 


June teub, ft 
Assuming 500 cub. ft. of gas is equiva 
lent to 1 gallon of petrol, the total 
saving of petrol in six months has 


been 7,000 galls. 


It should be noted that the Ministry of Transport 
have drawn up regulations governing the use of gas 
ss a motor fuel.* <A discussion of these regulations is 
outside the scope of the present paper, but anyone 
considering the use of gas for this purpose should make 
themselves familiar with them 

The data in this paper have been obtained during the 
last 12 months, and naturally progress has been rapid 
during this Improvements are continually 
being made to equipment, and even better results may 
be ex pec ted 


period 


The figures quoted, however, do show 
that the low-pressure gas system can be applied to 
almost any petrol vehicle with every chance of success. 
The limited mileage not permit of 
touring, but for town work the operating radius is 
adequate, especially the number of gas-filling 
stations is rapidly increasing. In London there were, 
in July, 1940, over 80 of these filling points, so that 
there should be no difficulty in using gas entirely when 
in town. For delivery work, such as required by laun 
dries and bakeries, the system not only solves the 
problem of limited petrol supplies, but can actually 
show an appreciable saving in running costs 


obviously does 


as 








CATALOGUES. 


Producer Gas Cleaning.-We have received from Messrs. 
The Whessoe Foundry and Engineering Company, 
Limited, Darlington, a catalogue describing their produ 
cer-gas cleaning plant. 

Boilers .——Messrs. Cochran and Company Annan, 
Limited, Annan, Scotland, have sent us leaflets relating 
to of their standard coal-fired 
to their “ Sinuflo "’ gas-fired ty pe 


boilers types, and also 


Links for Chain Drivresa.—Measrs. Hadfields, Limited, 
East Hecla and Hecla Works, Sheffield, have sent us a 
leaflet describing various types of manganese-steel 
chain links for elevators, conveyors and creepers. 

Electric Motors.—-Messrs. Bull Motors, Foxhall Works, 
Ipewich, have sent us their ‘“‘ Bulletin of Motors from 
Stock."" A reference is included to the operation of the 
Iron and Steel Control as applied to electric motors. 

Star-Delta Starters.-We have received from 
Fred. W. Davies and Son, Longrove Bridge, Huddersfield, 
particulars of oil-immersed star-delta = starter 
(Type 8), of compact design and having all working parts 
entirely enclosed 


Messrs 


a new 


Provisional 
thereto, 


* Motor Vehicles (Gas Containers): 
regulations, May 15, 1940; and amendments 
June 22,1940. H.M. Stationery Office. 


1s an illustration of the 


| propeller shaft of a motor car. 


The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when the 
word “* Sealed ”’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 


521,737. (Secret Patent.) Aircraft Bomb Sight. 
E. C. Horsley, of the Air Ministry Laboratory, South 
Kensington. (11 Figs.) April 8, 1 The bomb sight 
consists of an air-speed bar 1, a wind bar 2, and a drift 
bar, all pivoted together lengthwise, a 
height backsight, and 
rhe fore-and-aft 
guide in the frame and is operated by a rack engaged by 
13 A 


wd the cont iu 


idjustable 


the 


and 


pivoted bar 7 carrying 


foresight YY. iir-speed tar ies In a 


i pinion on a transverse spindk am 15 is mounted 
ym thi pindle u- 
ited according to a function of trail angle and air speed, 

and applies a for trail angle to the height 

tilting it in the fore-and-aft plane. The cam is 
by mounted at one end of a block 
pivoted end the bomb-sight 

The block has a curved surface, which is engaged 

t roller at the lower end of a link 22. At its upper 

end this link another roller, which engages a 

curved surface 24 on a lever fast to the height bar. The 

link slides in a diametral slot in a drum 27 rotatable on 
the and carrying arm, which registers 
with a terminal-velocity so that the diametral 
slot can be set at different inclinations for bombs having | 

different terminal velocities. When the air-speed bar 1 

particular speed setting, the cam 15 

assumes a corresponding position, and rocks the roller} 


his cam is cak 
correction 
bar by 
a roller 18, 
at 


engaged 
ch 
frame. 


whi is its other on 
by 


carries 


frame, an index 


scale 29 


is adjusted for any 


block 18 accordingly. At the same time, the inclination 
of the diametral slot in the terminal-velocity drum 27 
determines the position of the lower roller of the link 22 
along the curved surface of the block. The combined 
motions effect the resultant movement of the link, which 
correspondingly alters the inclination of the height bar 7 
carrying the backsight. The parts are arranged so that 
when the terminal velocity index is set to infinity, the 
lower roller of the link becomes coaxial with the roller- 
block pivot, and the height bar becomes vertical. Change 
of air-speed setting then results in no movement of the 
height bar. Similarly, assuming the air-speed bar is | 
set to zero, the roller block 18 comes into a neutral} 
position with the curved surface concentric with the axis 
of the terminal-velocity drum. To compensate for trail | 
angle for varying height settings, advantage is taken 
of the discovery that if trail-angle lines for the same air 
speed and for different heights, say, above 2,500 ft., 
are drawn through a trail point, a fair straight line can 
drawn through the of the trail-angle 
lines with their respective horizontal height lines. The 
straight lines for various air speeds, if produced, intersect 
at a point near the true trail point. The height bar, 
therefore, is pivoted at this false trail point, which enables 
a straight bar to be used, and the backsight and the 
foresight, for any height above 2,500 ft., form, with the 
air speed, the true trail angle through the true trail 
point, so that the correct angle is introduced for all such 
heights and for all air-speed settings. (Accepted May 14, 
1930 ; peblished May 4, 1940.) 


be intersections 


MOTOR VEHICLES. 


522,751. Propeller-Shaft Steady. Hardy, Spicer and 
Company, Limited, of Witton, and T. F. Green, of Witton. 
(4 Figs.) December 15, 1938.—The invention is a light 
and easily-manufactured steady bearing for the divided 
The shaft parts are 





race 21 of a needle-bearing against a shoulder 


shaft. The outer race 25 
of a pair of sleeves 26 
outward flanges which abut 
outer in-turned which 
inwardly-flanged the 
between each pair of flanges being packed to retain oil 
dirt moisture. A moulded rubber ring 
29 is bonded at opposite faces to metal rings, one of which 
is bolted to the mating flanges on the sleeves 26 and the 
other to a bracket on the chassis. June 26, 
1940.) 


22 on the 
rried in a housing consisting 
having at their adjacent ends 
one another, while at their 
other 
spaces 


is Ci 


ends are flanges over 


sleeves 27 are secured, 


and exclude or 


( Accepted 


523,174. Motor-Cycle Gear Change. The Birmingham 
Small Arms Company, Limited, of Birmingham, and 
H. Perkins, of Birmingham. (10 Figs.). December 28, 
1938.—The invention is an arrangement which reduces 
the liability of a foot-change mechanism to miss a gear. 
The usual foot-change mechanism consists of a shaft 1, 
on which is fixed a ratchet 3 and a toothed quadrant 4 
engaging with a pinion on a gear-change shaft. Notches 
on the quadrant are engaged by a spring detent. A sleeve 
on the shaft 1 carries a pedal 13 and a plate 14, which 
has a lug 15, so arranged that upon moving the pedal 13 
up or down one of two pawls 11 is first moved by the 
lug into engagement with a tooth on the ratchet (Fig. 2) 
and then the ratchet and quadrant are rotated to change 
gear. The pawls are normally held clear of the ratchet 
by a spring when the pedal 13 is moved to its free 
position. The mechanism itself is also normally moved 








to and held in the inoperative position by a spring 16, 
which coiled round the the free ends being 
crossed and engaged with opposite sides of a peg 17 
fixed in the wall of the casing. This peg projects through 
a segmental] slot in the operating plate 14. During the 
rotation of the ratchet by the pawls, a second peg 2! 
on the paw! carrier moves one end of the spring 16 away 


sleeve, 


is 


| from the other, which is held by the fixed peg 17 in the 


housing. While the tilting of the pawls during the 


| initial movement of the pedal which engages the nose 
} of the pawl with one of the ratchet teeth has hitherto 


depended upon the correct resistance being offered by 
the spring 16, the present invention provides for 4 
spring detent 23 to engage with a notch in the periphery 
of the pawl carrier plate 10, when the latter is in its 
intermediate position. This detent prevents movement 
of the carrier plate during the first part of the initial 
movement of the pedal 13, ensuring that the nose of @ 
pawl is brought into positive engagement with a ratchet 
tooth. (Accepted July 8, 1940.) 





